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In this paper, 17 species of the genus Mantella are recognized and the
genus is partitioned into six species groups which can be distinguished by
nd

ang
characters. The following species and species groups are recognized:

Mantelia betsileo group betsileo, Mantella viridis, M
expectata, Manrella =p. 1, and one new species described herein); Man-
tella
tella cowani, Mamella baroni, Mantella afi. baroni, Mantella D .
meieri, M Mantella

di); Mantella iensis group
riensis, Mantella oup auran-

ar
tiaca, Mantella crocea, Mantella milotympanum). This partition is of
rather high resolution, and some of the groups may also be regarded as
superspecies or species complexes.

A detailed type showed that M. and

. baroni reprmnt two different species which are very similar in dorsal

but M. be by some charac-
ters of ventral coloration (horseshoe marking on the throat, reddish cotor
ventrally on femur) and morphology (farge inner metatarsal tubercie) from
M. baroni.

Specimens from Marojezy preserved in the Paris museun are cata-
logued as M. cowani nigricans and must therefore be considered as
syntypes of this taxon. The syntype series is heterogeneous. also containing

of M. i The name i ilized
ofal D ing to b form from Marojezy. The
name Mantella cowani mgrlcans Gmbé 1978 is revalidated and raised to
species rank as Mantella nigricans.

A big problem in Mantefla systematics is that, in recent years, hob-
byists increasingly tend to publish “phantom™ scientific names without type
designation which in several cases lead to involuntary but nomenclaturally
available new nominal taxa. Two pllantom names which must be considered
as available are M

i i, 1996 and M. rubra 1996.
We consider the name rubra as synonym of M. uurantmca. but prelmuna-
rily attribute specific status to M. milotympanum.

Lectotypes (in addition to M. nigricans) are designated for M. cowani,
M. aurantiaca, M. betsileo, Mantella attemsi (synonym of M. betsileo),
M. iaca rubra o iaca) and M. mil
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(from published figure). Clarifications on types and type series are provided
for several species.

We provide a key to the species of the genus Mantella, and describe and
discuss their color variability. In several species, a large intraspecific color
variability was recorded (M. aff. baroni, M. nigricans, M. croced). A
detailed review of all published Mantella localities and the corresponding
voucher specimens results in updated distribution maps. Sympatric and
syntopic occurrence was reliably only found in species from different
species groups, the species within each group being allopatrically distri-
buted. Future studies on contact and hybrid zones may demonstrate that
some of the species recognized herein should possibly better be regarded as
subspecies; however, for practical reasons, we here regard all taxa as

species.
In an attempt to provide an estimate of the conservation status of each
Mantella species, we data on locality

distance, number of known localities), habitat (primary forest restriction),
trade intensity and attractiveness to the pet trade. We group the species in
various classes, according o their potential vulnerability, and outline priori-
ties needed to get.

INTRODUCTION

The ranoid subfamily Mantellinae currently contains two genera, both endemic to
Madagascar (Graw & VINCEs, 1994): the type genus Mantella, and the Jarge and heterog-
eneous Muntiducty fies with currently 63 species. Mantella are small, largely drurnal and often
colorful frogs, which were named Malagasy {or Madagascan) poison frogs due to the presence
of alkaloid toxins in their skin (e.g. DALy et al., 1996).

Accounts on the genus were published by Gumsi (1964, 1978) and Bussr (1981}
BLOMMERS-SCHLOSSER & BLANC (1991) largely relied on BUssE’s revision which they comple
menled by detailed distribution maps. The description of four new species by PINTAK &
Bonne (1988, 1990}, Bt ssr & Bonni (1992 and Vincrset al (1994) demonstrated, however,
that those accounts were far from being complete. While Guisr (1978) histed only four species
and one subspecies, Graw & VLNCES (1994) already accepted 13 different specics.

One of the major problems in Mwitella systematics has been weak morphological
differentiation Since early workers generally studied only preserved matersal, they had to rely
largely on color patiern for species dingnoses. Guist (1964, 1978) and especially Busst (1981)
considered single species (named M conanr or M madagascariensis, respectively) as highly
variable i coloration, but they never proved this varability in specimens from a single Jocality
(Daty ct al. 1996). Without defimie knowledge of mtra- and interpopulational color
variability. the attribution of type specimens of early names (M madagascariensis, M cowam,
M. baroni, M pufdira) largely depended on the subjective impression of the corresponding
author, causing large confusion m the usage of these names m scientfic and non scientific
Iiterature.

In the followmg we report the main results on taxonomy, distbution and color variabi-
Ity of Meantella which were gathered in the framework of a comprehensive study of the genus,
Contributions to the morphometry. osteology, tadpole morphology. reproduction, karyology.
as well as bioacoustic and allozyme differentiation within Mantelia are being published
elsewhere. The aim of the present paper 1s mainly to clanfy the taxonomy and nomenclature
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VENCES, GLAW & BOHME 5

of Mantella species as well as their distnbution, in order to give a more stable basis for future
investigations of these frogs. We divide the genus mto phenetic species groups, and use our
new scheme of Maniella s ics to discuss bi subjects and to summarize
conservation needs.

MATERIAL AND METHODS

SPECIMENS EXAMINED

The present review 1s mainly based on preserved material of the following collections:
The Naturai History Museum, London (BMNH), Field Museum of Natural History, Chi-
cago (FMNI), Museum of Comparative Zoology, Cambridge (MCZ); Muséam National
d’Historre Naturelle, Paris (MNIIN): Museo Regionale di Scienze Naturali, Torino
(MRSN/MZUT), Naturhistorisches Museum Basel (NMB}): Naturhistorisches Museum
Wien (NMW); Transvaal Museum, Pretoria (TM), Zodlogisch Museum Amsterdam (ZMA}),
Museum fiir Naturkunde der Humboldt-Universitit zu Berlin (ZMB); Zoologisches For-
schungsmstitut und Muscum Alexander Koenig, Bonn (ZFMK) Specimens were examined
in detail and their color patterns and morphology recorded. Locahty and collector are
generally htterally given according to the corresponding catalogue. Abbreviations used are’
CS, cleared and stained specimens, TE, tissue extracted for electrophoresis, specimens only
partly preserved (generally liver d and two limbs d), NIL, i not
dvidually labeled. The term “ex™ is used in the sense of “formerly” 1o characterize old
collection numbers.

LOCALITIES AND DISTRIBUTION MAPS

The examined matersal 1s the basis of the locality maps and the statements on color
varlability Localities are numbered, the numbers corresponding to those n the respective
distribution maps. A star behind the locality number marks the localities which were con-
firmed by FG (and partly by MV in the field The type locality, in the nomenclatural account
on each taxon, 1s given 1 quotation marks Iitterally as in the origimal descripion, additional
discussions, when necessary, are provided 1n the Comments sections.

DrSCRIPTION OF COLOR PATTERNS

Variatton of color patterns is descnbed in a standardized way and generally refers to live
coloration of adult specimens. Terms which we use 1o sefer to certan color elements are
defined as follows (1) dorsolateral calor border a sharp longitudinal border between the
color of the flanks (darker) and the dorsum (hghter). (2) frenal stripe: a hght longitudmal
stripe along the upper hip: (3) rostral stripe a light (yellowish, greemsh or brownish) stripe
runrung from anterior head up and nostril above the eye to a point behmd the eye.
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(4) diamond marking a central (dark) marking on the back of more or less distinct double-
rhomboid shape; (5) flank blotches. ight markings of varying extension which are located
posterodorsally around the forelimb msertion and anterodorsally around the hindlimb
insertion; they mostly can be seen as an extension of the dorsal humerus/femur color on the
flanks, (6) flashmark. a sharply delimited, bright orange or red marking on the posterodorsal
femur, knee hollow and ventral tibia which in some species can cover the ventral tibia nearly
entirely; (7) horseshoe marking a light (generally whitish blue) continuous markimg on the
throat, runnming more or less broadly along the lower lip and thus horseshoe-shaped. The
terms femur, tibia, and tarsus, as used in the sections on coloration, do not refer to the skeletal
elements but to the external coloration of the corresponding hindhimb sections.

MORPHOMETRY AND MORPHOLOGY

Measurements taken were: SVL. snout-vent length; HW. maximum head width; HL:
head length, measured from snout tip to forelimb insertion (not to maxilla articulation); Eye
horizontal eye diameter, Tym* horizontal tympanum diameter; Eye-Ns: distance between eye
and nostril, Ns-St. distance between nostril and snout tip, ForL: forehmb length; HaL: hand
length; HiL' hindlimb length; FoTL: foot length including tarsus; FoL' foot length; ToL1"
length of first toe; FW3. width of third finger just before terminal finger disk; DW3. width of
terminal disk of third finger; IMTL, IMTH, IMTW: length, height and width of inner
metatarsal tubercle All measurements were made by the senior author with a precision
calliper to the nearest 0.1 mm, except FW3, DW3, IMTL, IMTH, IMTW which were
measured using a binocular with measuring device to the nearest 0.01 mm oy, when no
binocular was available, with a calliper to the nearest 0 | mm. Original measurements in the
present paper are only given for type specimens, but the size ranges and morphometric ratios
1n the species accounts refer to a total of about 400 measured specimens.

In the text, besides SVL, we use the abbreviations IMT for inner metatarsal tubercle, and
TTA for tibiotarsal articulation. The size (SVL) 1s given as range of adult specimens, followed
where possible by the range recorded in the males and females which could be reliably sexed.
Since 10 many cases specimens could not be sexed with a sufficient reliability, known adult size
range may be wider than that recorded 1n males and females separately.

DESCRIPTION OF CALLS

Detailed call descriptions will be published elsewhere, here we tentatively distinguish
four different general call types (1} double click calls are series of notes which each are
composed of two cmphasized and very short “metallic” ¢licks, (2) single click calls are series
of notes which each are conposed of one emphasized and very short “metalhic™ click, (3} trill
calls are (arregularly repeated) notes composed of up to 10 short clicks, (4) chirp calls consist
of (rregularly or regularly repeated) notes with aless “metallic™ appearance than in click calls
as used above (a note is often composed of 2-3 emphasized pulses).
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SYNONYMIES

For each Manrella species, we present a sy and {for the d of
the term chresonymy, see SMITH & SMITH, 1973), following the scheme used by Davip &
VoarL (1996) The overwh ing number of publications in which at least one species of
Mantella is ioned makes 1t ble to provide a pl Instead, we
present a selection of references (partial chresonymy) which erther (1) discuss intrageneric
taxonomy and systematics, {2) provide original data for at least one species, (3) include
pictures of at least one species, or (4) were published before GUIBEs (1964) revision of the
genus (the latter, however, must be scen with reservation since it 1s often difficult to understand
to which species the author actually referred) Page numbers are only given if necessary to
locate a deviating name usage or a figure. Only publications which contain either original data
or figures arc listed w the ch of the specics. E: are the works of Guisi
(1964, 1978), Busse (1981), BLoMMERS-SCHLOSSER & BLANC (1991) and GLaw & VENCES
(19924, 1994), which are here considered as monographic accounts on the genus. All names
used m these works are listed in the corresponding synonymues. Generally, taxa which were
defined in a publication in a way that, according to present definition, they were in fact
composed of several species, are listed as “partim-chresonyms” (*“part.”) w the chresonymies
of each of these species (in the case of monographs) or of the species which were shown or
explicitly meant (in the case of other papers). Nomenclatural validity of names 1s discussed
according to the Juternational Code of Zoological Nomenclature (AnONYMOUS, 1985; cited
below as “the Code™).

ResuLts
THE GFNUS MANTELLA

Definition of the genus

Following the data of GuIBE (1978), BLOMME RS-SCHLOSSTR & BLANC (1991), BLoMMERS-
ScHLOsSER (1993), DALY et al (1996), GLaw et al (19985), PINTAK et al (1998), VENCES &
Knir (1998) and Vinces et al. (1998, 1999q), the genus Manrelfa can be defined by the
combinaton of the following characters.

(1} Eight presacral vertebrae, (2) vertebral centrae procoelous, (3} sacral diapophyses not
enlarged, (4) atlantal cotyles widely separated; (5) three free distal tarsals, (6} six free distal
carpals, (7) terminal phalanges shghtly Y- shaped, (8) hyoid with anterolateral and posterolat-
eral processes. (9) anterior processes of hyaha forming complete arch in some specimens of
most or all species, (10} palatines present: (11) maxillary and premaxillary tecth absent, (12}
vomer present: (13) dentigerous process of vomer {and thus vomermne teeth) absent: (14)
squamosal with reduced zygomatic process, (15) frontoparietals anteriorly convex-shaped
and separated along their whole length: (16) process of pars fascialis of maxilla reduced: (17}
shoulder girdie firnusternal, (18) ossified sternum and omosternum present: (19} sternum
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shorter than omosternum; (20) omosternum forked at its base; (21) complete ventral circum-
marginal groove on terminal finger and toe expansions, (22) SVL of adults 18-31 mm; (23)
tibiotarsal articulation reaching between forelimb insertion and nostril, (24) tympanum
visible externally, mean tympanum/eye ratio 1/2 to 2/3; (25} lateral metatarsalia connected:
{26) no webbing between fingers nor toes; (27) inner and outer metatarsal tubercle present;
(28) no dorsal “scutes™ on finger and toe tips; (29) karyotype 2 n = 26, with 5 pairs of large and
8 pairs of small chromosomes which are meta- or submetacentric; (30) tongue very shghtly
notched; (31) t and myr t feeding; (32) skin alkaloids present, (33)
long prey-capture yumps absent, (34) colorful pattern at feast ventrally (black/blue, yellow or
orange), often also dorsally; (35) actwity largely diurnal; (36) calls consisting of short clicks,
churps or trills: (37) no strong mating amplexus; (38) eggs generally laid outside of the water;
(39) eggs unpigmented: (40} tadpoles with horny beak and keratodont formula 1:2+2/3 to
1.5+5/3 {formula according to DuBois, 1995}, (41) no tadpole transport; (42) no external gills
in early larval stages; (43} egg cluiches consisting of less than 200 eggs. (44) no externally
prominent femoral glands as n many Mantidactylus, but granular thigh patches present (see
also DALy et al., 1996), most distinct in males (exact structure of these patches will be subject
to a forthcoming publication).

Character states 9, 11, 14, 30, 31, 32, 33 and 34 are, as far as known, not found in
Muantidacty lus, the second genus of the 11 They all can be as derved in
Mantella (based on outgroup companson with other ramd frogs, e.g. the Malagasy rhaco-
phorines of the genus Boophus). However, states of characters 11, 13, 14, 16,30, 32,33, 34 and
35 are all part of a character complex refated to microphagy (character 31), which reduces
their value as independent characters for the assessment of phylogenetic refationships (see
Vrnceset al., 1998). In fact, most of them are also found in the Dendrobatidae which, too, are
microphagous but clearly differ from Mantefla in other characters (different states in charac-
ters S, 6, 7. 18, 20, 28, 29, 30, 40, 4] and 42: for references, see VENCEs et al., 1998)
Apomorphic states supporting the status of Mantellu as a monophyletic (holophyletic) group
within the Mantellinae arc thus the microphagy character complex (see above} and the hyoid
structure (character 9).

Ertymology of the generic name

The genus Mantella was erected by BOULENGLR (1882) to accomodate the species bersileo,
madagascartensis and ehenan, m an addendum he described the new species conami. The type
species 15 Mantella betsileo, as designated by Liew (1970). No etymology was given 10 the
oniginal description of the genus. The generic name 1s most probably a diminutive of numniis
(Classical Greek mantrs, prophet) which was used with the meanmg “treefrog™ in the sense of
a wedther prophet by Hisvcinos This meaning of nmaniis 1s included i several Greek-
German dictionarwes (¢ g Papr, 1888) but was not found in Greek-French or Greek Enghsh
dictionaries (see GEAw & VINCIS, 1994 400) The term manits was often used for generic
anuran names, Boutinair himself erected m 1895 the genus Maniidacivius for several
Madagascan frogs which today are included together with Mansedia in the Mantellmae

A second ciymology for Mantelia, however, cannot be totally excluded One of the early
subjects of BouTENGER's studies were dinosaur fossils found n Belgium, which belonged 1o
the genus fguaniodon The first Igwanodon fossils had been found by an Enghsh doctor,
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G ManTrLL, and his wife, and were Iy described as fon mantelli (see
BurtyNCK, 1987) Still less probable is a derivation from the Italian word mantella (cloak)
which is sometimes used to describe animal (mammal) color patterns.

DEFINITION OF SPECIES GROUPS

Although several authors have stressed similarities between selected Mantella species
and erected species groups within the genus (GLAW & VFNCES, 1994, ZIMMERMANN, 1996a;
Sraniszrwsxy, 1996), no comprehensive attempt has so far been published to partition the
whole genus 1nto such groups, and to expheitly list the characters distinguishing them. We
here divide the genus mto six phenetic species groups, a subd of rather igh
in fact, some groups could also be characterized as superspecies or species complexes. The
differential characters between species groups are summarized in tab. 1.

Mantella betsifeo group (contains: Mantellu betsieo, M sp. 1, M vindis, M expectata,
and one new specics described herem). — This group 18 characterized by the combination of
several characters which, however, are each also present 1n at least one other species group
double click call (also in M laevigara), horseshoe marking (also mn several ether groups),
frenal stripe (also in M, crocea and some M. madaguscartensts), hindlimbs ventrally black
without orange and red (also in M laevigata and M. nigricans)

Muntelia laevigata group (contams: Mantella fuevigata). - The classification of Mantella
laevigara i a separate species group 1s clearly justified by its unique habuts (partly arboreal,
tree hole breeding, single cggs) and its distnctly enlarged finger tips. It 1s the only species with
a double click call which lacks a horseshoe marking

Mantella conant group (contawns Mantella bavoni, M aff. baront. M cowani, M mgri-
cans, M havaldmererr). A group characterized by light (mostly yellow or red) flank blotches
of variable extension (also found 10 the M. madagascarienses group and in M bernfardsy and
single click calls {exclusive to this group).

Mantella bernhards group Maniella bernhards)  Classifi of M bern-
hardi i a separate species group 1s mainly based on us rclevant allozyme differentiation
(VENCFs et al., 1999b) and its trili calls.

Muntella madugascariensis group (contains' Mantellu madaguscartensis, M. pulihra). -
The species meluded in ths group are mainly characterized by a very large IMT (see diagnosts
of M pulchra in Guisi, 1964, 1978). Light flank blotches of varying exiension, horseshoe
markings and flashmarks are present Calls, as far as known, are chirp calls.

Mantella auranitaca group contans: Mantclla wwantiaca, M ciocea, M midotympu-
man), - Species of this group are characterized by a rather stout body shape, distinct
flashmarks and a chirpcall Incontrast to spectes of the M madugascariensis group, there are
no flank blotches and the IMT 1s smaller Two species (M awantieca M midory mpanum) are
characterized by a largely uniform yellow to red dorsal and ventral coloration M croced 1s
included m thus group since specimens with color pattern intermediate between M ¢rocea and
M mionympanun are known (GLaw & Vinces, 1998), and juvenile coloration of M crocea
and M aeraniueca s very similar (personal observation) The close retationships between the
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Table 1  Different.al characters between Mantelfa species groups. Not all characters have been ascertamed in all species of the groups. See Definition

of species groups section for more information Sternum shape is given according to VENCES et al (1999a) IMT, mner metatarsal tubercle.

Mantella Mantella Mantella Mantella Mantelia Mantella
Character betsileo laevigata cowant bernhards madagascariensis aurantiaca
goup group group group group group
Cal mostly double chek,|  double click, single click, wll, chirp, chirp,
series series senes mostly no series series ‘mostly no senes'
Stermum forked forked unforked unforked forked forked
Harseshoe marking prosent absent absent present present present/absent
Frenal stripe present absent absent absent absent (present)’ present/absent
Flank blotches absent absent large/small small large absent
Orange/red ventral absent absent present (absent)’ present present present
color on hindlimbs
Habitat terrestrial partly arboreal terrestrial terrestnal terrestrial terrestnal
Eggs lad as clumps single eggs clumps clumps clumps clumps
Egg feeding of absent present absent absent absent absent
tadpoles
™MT small small smalt small large small

Only ascenauned .o M aurannaca, M crocea cal.s are also churp calls (personal observation), but notes may be arranged more often 1n series than 1n M aurantiaca.

* A frenal stpe may be present m certam specimens of the “varable” morph of M madagascaniensis

? Grange.red ventral color on tndlimbs is present 10 all spectes of the A cowan: group except M migricans

01
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species of the M. gurantiaca group were supported by chromosome morphology (PINTAK et
al., 1998) and by studies on allozyme variation (VENCTS et al., 1999b). ZIMMERMANN (1996)
also mentioned a M aurantiaca group which mcluded M aurantiaca and M crocea.

SPECIES ACCOUNTS

In the following, we st Mantella species separately for each species group; within the
groups, species are arranged alphabetically, Pi hs of living i of all species are
shown m fig. 1-3, dorsal and ventral views of holotypes and lectotypes (all photographed
1992-1999)1n fig. 4-5, and variation of ventral patternin fig 6-8. Distribution maps are shown
in fig. 9.

Mantella betsileo group

Mantella betsileo (Grandideer, 1872)

bates betsileo Grandidier, 1872 Name-b type lectolype, by present designation MNHN
1895 278, sex unknown due to bad state of preservation, SYL 190 mm  Tipe localtty “Pays des Betsteos™
according to ongmal description and MNHN catalogue.  Oter rypes patalectotype. following present
lectotype designation, MNHN 1895 279 - Enymology named after the type locality. the reg.on Betsileo,
Muntella beisieo: BOULENGER, 1882, 1888, VAILLANT, 1885, WERNER, 1901, Mocouakrn, 1909,
METHUEN & HEWITT, 1913, MiLoT & GUiet. 1951, GUIBE. 1964, 1978, Lir M, 1970, Baciann &
BLOMMFRS-SCHLOSSER, 1975, BLOMMERS-SCHLOSSIR,, 1978, 19794, MEIER, 1980 (part , p. 353, third.
figure from above), 1986 (Abb. 3); Busse, 1981 (pacL.: see M haraldmeieri), PINTAK, 1990,
BLOMMPRS-SCHLOSSTR & B1 ANC, 1991 (part ), 1993 (plate 19 101). ANDREONE. 1992 (pl LIl fig
3-4), Graw & VEnCES, 19924 (part.. see localities) 19926 (fig p. 29), 1994 (part . see locahitics),
ZiMMERMANN & ZIMMERMANN, 1997 (fig. 5 17) GarrarFo et al, 1993 HERRMANN, 1993 (fig ),
KUcHIING, 1993; BARTLETT, 1995 (fig. p. 26), HENKEL & SCHMIDT, 1995 (lig. p. 50), Carissivt-
PrioRr, 1995 (fig. p. 42); VEnCES et al , 1996, 1998, DALY et al., 1996: Staniszewskl, 19974 {fig ),
19975 (fig ; LARSEN, 1997; PINTAK et al , 1998, Vinces & KnigL, 1998
Dendrobates ehenanr Boeliger, 1880 Name-bearmg npe leclotype, by designation of MerTins {1967 44),
SMF 7323 (ex 1141, 12), adult femae. - Type focais “msula Nossi Be™, accordung to orgmal descrip-
ton  Other 1y pes. possibly one paralectotype, FMNH 18236 ar 183237 (sce Mary, 1958, and comment
below), - Etymology. named after C. EBENAU who provided the type material
Dendrobates Ebenat MocQU ARD, 1909 (syn hetsileo), MIRTENS, 1922 (syn heisiden), MERTENS, 1967
etsiieo)
Dendrohates ehenawr Guase, 1964 1978 (syn bendeo), Busse 1981 (syn betsien), BLOMMERS-
OsseR & BLANC, 1991 (syn betsileo), GLAW & VENCES, 1994 (syn, betsieo: p. 411)
Manteila ehonant BOULENGER, 1882, WERNER, 1901, M1 THUEN & HEW.TT. 1913 (syn bensileo)
mnmuu atremst Werner, 1901 Aame-hearig tipe lectoly pe, by present designation, NMW 20837, female,
256 mm  Fipe locality uncertain, but (n onginal description) was speculated to be probably
Mdddgd:t.\l oder Nossi-Be * Other npcs paralecioty pe, following present lectoty pe devignation, ZMB
16588 Ervmodogs named after C ATTEMS who provided the Ly pe specimens [rom Zanzibar
Mantella Attensr MOCQUARD, 1909
Maritella allenm Guisk, 1964, 1978 (syn betster ). Busse, 1981 (syn betsileo), BLOMMERS-SCHLOSSER
& BLANC, 1991 (syn bersieoy, GLaw & Vinces, 1994 (syn bersileo: p. 412) ; HAUPL et al., 1994
(syn. hemlea)

Ideniity - DaLy et al (1996) were concerned about the fact that the type locahty of M
betstleo (see below) s outside the known range of the species: They questioned whether the
name 15 currently correctly applied A re-examination of the types (see below) leads us to
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conclude that they (1) cannot be conspecific with any species having red or orange ventral
color on the hindlumbs, (2) are morphologically different from M laevigaia and M. mgricans,
and (3)are smaller than M viridis, M. sp. 1 and M. expectata. It seems therefore likely that the
name is currently (e.g. GLAW & VENCES, 1994) correctly applied.

Comments. - (1) The taxon betsileo was originally based on the syntypes MNHN 1895.278-
279 The lectotype MNHN 1895.278 (SVL 19.0 mm: sex unknown) 1s larger and 1n shightly
better state of preservation. The paralectotype MNHN 1895.279 1s probably a subadult
specimen (SVL 15.7 mm). In both types, coloration has become a contrastless, nearly unmiform
brown. The dorsolateral coloration border mentioned n the original description cannot be

)I§ d Since the hindlimbs were folded mn both specimens, the paitern is
less faded on the posteriorly directed (ventral) part of the tibia which was not exposed to light.
Here, a distinct light crossband can be recognized, as 1s typical for species of the M betsileo
group (and for M luevigata and M. mgricans) Based on this character it can be excluded that
the types are conspecific with Mantella species having red or orange color ventrally on the
hindlimbs.  (2) The type locality of M. bersileo1s a large region in central Madagascar Up to
now, no Manteila betsileo specimens are known to have been collected in the eastern forests
south of Nosy Boraha. As discussed by DALY et al. (1996), the travel routes of GRANDIDIFR
are rather well documented. Maybe, the types were not collected in the eastern Betsileo forests
but in western Betsileo, where the occurrence of M betsileo seems more probable due to the
existence of several localities in western Madagascar. Tt also cannot be excluded that the type
locality 1s wrong. (3) According to the original description (BOETTGER, 1880: 281), Dendro-
bates ebenaur was based on two syntypes, a male and a female. However. in his 1892 catalogue,
BorrTarr (1892: 21) mentioned “numerous specimens’” (“Zahlr. Ste™) of this species from
Nossibé, kept n the Frankfurt Museum under number SMF 1141,1a: presumably these
specimens included the two original syntypes and several other non-type specimens. MERTENS
(1922° 166} stated that the “Typus™ of this species was bearing the number SMF 1141.1a, but
since this number was used by BoLTTorr (1892) as a collective number for a series, this
mention cannot be as a lectotype d under article 47 (b) of the Code.
Designation of an individual specimen, SMF 7323, as lectoty pe of this species, was made by
MiRTENS (1967, 44). Thus, only one paralectotype exists. It mught be one of the two FMNH
“paratypes” listed by Marx (1958), which were presumably part of the series mentioned by
BoiTTaiR (1892). Further clarification of the status of these two specimens 1s necessary.
(4) The description of Muntella attems: was based on two specimens (WiRMR, 1901),
corresponding to the specimens NMW 20837 and ZMB 16588 Both are today in a rather bad
state of prescrvation. Color patterns are largely faded, only the dorsolateral color border 1s
stitl recognizable. In the lectotype NMW 20837, a few ventral color patterns (light vermicu-
lated markmgs on the posterior venter) are sull famtly recognizable The paralectotype ZMB
16588 is most probably a male.

Materiad exammed  Difficalty of 1dentif.cation of specimens as M hctsilea 1s enhanced by the existence
of a very similar. undescribed species (M sp 1. see below) S.nce this species 15 generaly larger than
M betsideo. size was one of the major diagnostic characters for preserved specimens with faded
coloration However. we cannot tota.ly exclude that some specimens may be wrongly rdentit.ed and m fact
be subadults of M sp. 1 In parentheses, we give SVL for most specimens.

The following specimens can cleurly be assigned to M betsileo: BMNH 84 11 3.4 (Nosy Be, purch
from “Linnaca™. BMNH 86 225 25.28 (Nosy Be, “Senckenberg Museum; NIL, SVL 237 mm.

Source . MNHN, Paris
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207 mm, 222 mm, 23 3 mm), BMNH 1909 10 19 21 (Nosy Be; P Kreerr), BMNH 1926 10 27 4-7
(Antongil forest, Maroantsetra, purch RosineirG; NIL: largest female 253 mm); BMNH
1952 1.1.55-56 (Rantabe, Antongil bay, Maroantsetra; coll C S WepB, female 55 257 mm); ZFMK
17604-9 (Maroantsetra; leg. H MeR 1 1976); ZFMK 27680 (Maroantsetra, leg H. Muter X 1979);
ZFMK 28867-8 (Nossi-Be; through Linnaea 1886, ongmally Museum Gotungen), ZFMK 46004 (Nosy
Boraha [lle Ste Marie], leg. F W HenkEL 11,1987 CS); ZFMK 46781-3 (Nosy Be Loucoube, leg R,
Seipp [V 1987), ZFMK 47007 {Nosy B¢ Loucoubé, leg. F W Hinket & ) Samert 111987), ZFMK
47218 {Sahafary, leg. F Graw XI 1987), ZFMK 47289 (Nosy Boraha [lle Ste Marie], leg H. MEFR
XI 1987), ZFMK 48257-8 (Nosy Bé Loucoubé. leg W Scavint 1987), ZFMK 52744 (Nosy Boraha (Ile
Ste Maric], leg F. GLaw & M Vinces 111 1991} ZFMK 52745 (Nosy Be, leg F Graw & M. VENCES
11T 1991}, ZEMK 5(818 (Nosy Boraha [lle Ste Mane], leg. F. W, HFNKFL et al 198889}, ZFMK
53708-10 (Nosy Be. leg F Graw & J Muicer II 1992, juvemiles), ZFMK 59978-9 (Kirindy. leg F
GLaw 11995), ZFMK 62685-7 (locahty unknown, CS}, ZFMK 62689-96 (localty unknown, TE);
ZFMK 62688 (Nosy Be, leg. K ScaminT, TE), MRSN A0064 1-4 (Maroantsetra, leg F AnDRLONE
23 1V.1990); MRSN A0068.1-2 (Kirindy, leg. R. NiNcHeRt 22 XII 1992)

The followng specimens are assigned 1o M betsifeo based on size, general appearance and morpho-
metric characters such as relative hindlimb length BMNH 94 2 27.21 {Madagascar, coll LasT, purch
GFRARD, pattern totally faded), BMNH 1930 7 | 54-57 (valley 3/4 mules W of Ampoza, 15 mules E of
Ankazoabo, SW Madagascar, pres. WHITE rather small specimens, NIL) MNHN 1884 603-4 (Noss: B¢,
SVL 25 mm [603], 21 mm [604]), MNHN 1885 34-7 (locahity unknown, SVL 21 mm [34], 18 mm [35], 20
mm [36], 18 mm [37])), MNHN 1885 48 (Nossi Bz), MNHN 1895 278 9 (lectotype and paralectotype,
Puys des Betsileos), MNHN 1896 435-6 (Madagascar,” acquis de I'Institut Linnaea ™, color totally faded,
SVL 24 mm (435, female], 23 mm [436]), MNHN 1908 15 (Pays Mahafaly. au Sud, with remark “male
Joly ™. SVL 20 mm). MNHN 1929 225 (source de Namoroko [Ambonga], juy %, SY L 16 mm), MNHN

1953 129, MNHN 1991 1795 [originally 129a] (forét d'Manjaba: TTA reaches eye center [1795] SVL 25
mm [129]. 24 mm (1795], few veniral markings. absent on breast [1795]), MNHN 1953 131, MNHN
1991 1796 [origimally 131a] (Bas Manongarivo, SVL 17 mm [131]). 16 mm [1796]x MNHN 1953 130,
MNHN 1953 133 (locality unknown, SVL 23 mm [130, 133]), MNHN 1953 134 (Nossi-Be  Lokobe.
Manjoky, juv. SYL 13 mm). MNHN 1962 895 (Namorokd, grotte de Bemahara, R Patrian IX 52,
TTA reachies eye center. SVL 22 mm), MNHN 1962 896-7 (Anove, forét ittorale, A Domtroue 11961,
TTA reaches eye center [896, 897]. SVL 21 mim [896], 22 mm [897]), MNHN 1976 200-2 (Nosy Komba,
SVL 71 1 mm [200]. 19 7 mm [201]. 19 3 mm [203]), TM 9858-67 (Eastern Region, Madagascar: coll
FIFRSCHELL-CHAUVIN)

The following MNHN specimens with unknown locality are here assigned to M betsdeo only based
on their size which 1s given .n parentheses MNHN (976 181 2 (SVL 22 3 mm [181]. 22 0 mm [182]3.
MNHN 1976 187 (SVL 22 2 mm), MNHN 1976 206 (SVL 9 Smm). MNHN 1976 222-3(SVL 20 9 mm
[222). 17 6 mm [223])), MNHN 1976 225 (SVL 22 | ann). MNHN (976 227 (SVL 22 | mum), MNHN
1976 230 (SVL 22 § mm)

The status of two specimens 1s not sufficiently clanfied They have enlarged disks on fingers and 1oes
and thus resemble M Jaevigara. MNHN 1953132, MNHN 1991 1797 [ongmally 132a] ( Tsaratanana,
TTA reaches between tympanum and eye [132], SVL 25 mm [137]. 20 3 mm [1797])

Distributton Except the type locality “Pays des Betsileos™, all known localities are Jocated m
Towlands (altitude between 0 and ca 500 m), generally near the coast Also, all east coast
localties are in an arca north of Betsileo {sce DALY etal . 1996° 19) Conlirmation of the type
locality would therefore be important.

The spectes (s common along the east coast i the Maroantsetra region and on Nosy
Boraha, and in the Sambirano region, it also oceurs along the west coast Localities are as
follows, [1*] Nosy Boraha (<10 m alutude); [2*] Voloma {GLAW & VINCLS, observations m
1991), [3] Maroantsettd, [4] Rantabe. [5%] Sahafary; [6] Anove, [7] Antanambaobe, and
Ambavala near Sandrahatsy i the Mananara reserve (DaLy et al | 1996, 100-200 m alutude);
[8] Farakaraina near Maroantsetra (Dary et al. 1996, 30 m altitude). [9%] Nosy Be. {10%]

Source . MNHN, Paris
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Nosy Komba; [11*] Benavony (F. GLAw & J. MULLER, observations in 1992); [12] Ankify
(village near ferry docks N Ambanja, personal communication of W. B. Love); [13] Manon-
garivo; [14] Tsaratanana (SCHIMMENTI, personal ication); [15*] Kinndy (Ambs
potsy, see KUCHLING, 1993); [16] Namoroka, [17] Tsingy de Bemaraha (SCIIMMENTI, personal
communication); [18] Mahafaly (?); [19] Ampoza (not traced and therefore not included in the
distribution map).

The Mahafaly locahty (MNHN 1900 15} in the very arid South-Western Region needs
confirmation but seems corroborated by the specimens from Ampoza in SW-Madagascar,
and s therefore aceepted here in a prefiminary way Specimens from the Anosy mountains 1n
southern Madagascar identified as M. betsileo by Busst (1981) m fact belong to M. harald-
meteri (sce below). MiLLot & Guisk (1951) mentioned the species from the “forét de Bevia™
near Fort Dauphin, but we could not find voucher specimens for this locality in the Paris
Museum. Also HENKFL & ScHMIDT (1995) gave no vouchers for their locality Tolagnaro We
consider these localities in need of confirmation, and do not accept them here.

We did not find voucher specimens for seven additional localities which were listed by
BLOMMERS-SCHLOSSER & BLANC (1991) Of these, Nosy Mangabe probably was based on
Busst {1981: 29) who stated that specimens of M. laevigata collecied by H. MEIER (on Nosy
Mangabe} lived parapatrically or sympatrically with M betsileo. We did not find M betsileo
on Nosy Mangabe, and the locality thus needs confirmation. The population from Montagne
des Frangais (near Antsiranana) s here referred to M viridis (see below), and those from
Morondava, Androatsabo and Tongahybe to M sp. 1 (see below). Baly probably refers to
Tongahybe, since in the Paris Muscum catalogue the additional remark “Baly Ouest™ 1s given
for the corresponding specimens (see secton on M. sp. 1). We did not find vouchers
from Andranoboka in the Paris Museum and therefore consider this locality mn need of
confirmation.

Diagnosis. (1) Morphology A small, relauvely slender Mantella. SVL, males 18-21 mm,
females 19-26 mm. TTA mostly recaching cye center. Terminal disks of fingers and toes
expanded. Tympanum/eye ratio generally 1/2 to 3/5 IMT medium sized (ratio width/length
about 2/3)  {(2) Dorsal color and paitern. Dorsal head surface and dorsum yeliowish to
orange or light brown, mostly with a diamond marking and a sharp dorsolateral color border
to the largely black flanks. White frenal stripe present. Limbs brown to grey, with at least onc
dark brown crossband on femur, tibia and tarsus Iris with light pigment in 1ts upper part - (3)
Ventral color and pattern Black with blue markings of different size and extension ofien
showing vermiculated patterns and fusipg with each other Breast region generally with light
markings, smaller than those on posterior venter. Distinct horseshoe marking present, of
Targer extension 1n males than m females, and somettmes including a central stripe.

Mantella expectata Busse & Bohme, 1992

Mantclia <xpecrata Busse & Bohme, 1997 Namc-newring fype nolotype by oripial des.grat.on (Buss: &
HMI 1992 58). ZFMK 53540 male, SVL 234 mm  Tipe locafry 20 km southeast of Toliara
(=Tulear), W-Madagascar” according 1o onginal descoplion  Orher £1pes paratypes ZEMK 5354122,
ZFMK 59095 8 and four (lost)additional paratypes (scc comment below)  Etymiology denved from Latin
evpectare (10 awal), rediscovery of this species was awaited during several years altes Mzikr (1986) first
published a preture of 1t

Source . MNHN, Paris
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Mantella expectata GLaw & VencEs, 1992a, 1994, HERkMANN, 1993 (fig ), Ls Berrr, 1993 (fig. p. 20),
HENKEL & SCHMIDT, 1995 (fg. p. 52), BARTLETT. 1995 (fig p. 26), VincEsetal , 1996, Dacy etal.
1996, Stamszewskl, 1996 (plate p. 18), 19974 (fig p. 16), 19975 (fig ). 19984 (fig.); VEncrs &
KL, 1998
Other chresonyms:
Pretured 1 MeteR (1986, fig. 8) as “Eine noch unbekannte Mantella-Form”.

Comment  In the original description (Busse & BonMF, 1992), beside the catalogued
specimens ZFMK 53541-2, “eight living specimens which will be incorporated in the ZFMK
collection later” were also designated as paratypes. Of thesc captive stack. only four speci-
mens were eventually preserved and catalogued as ZFMK 59095-8; the remainming four
paratypes must be considered as lost

Material examned  ZFMK 53540 (SE Tulear, leg. G. Gotriene LI 1992, holotype); ZFMK 53541-2 (SE
Tulear, leg. G. Gortrese 11 1992, paratypes), ZEMK 59095-8 (SE Tulear, through pet trade. paratypes).
ZFMK 62713-5, ZFMK 62789 (locality unknown; TE), ZFMK 62716-7 (locahty unknown, CS)
Distriburion ~ Known from: [1] the type locality, 20 km SE of Toliara; [2] the area around
Morondava, based on a picture made by a German development atd worker and published by
MEIER (1986); [3] the Tsalo massif (altitude ca. 800 m), based on a personal communication of
A. Peyrierasand on DaLy etal, (1996) The locality Mandena i south-eastern Mad

given by GLAW & VENCES (1994), was based on an erroneous nformation of G. HALLMANN
and was corrected by VENCES et al. (1996).

Diagnosis. (1) Morphology: A medium-sized, stout Munrella SVL 20-26 mm. TTA someti-
mes reaching only the tympanum, but generally reaching the eye center. Terminal disks of
fingers and toes expanded Mean tympanum/eye ratio nearly 3/5 IMT medium sized (ratio
width/length shightly more than 2/3). — (2) Dorsal color and pattern: Head and dorsum dirty
yellow to lemon yellow with a sharp dorsolateral color border to the black flanks. Limbs grey
to bright metallic blue. A thin bluish white frenal stripe present. Iris with light pigment in 1ts
upper part —(3) Ventral color and pattern: Black with rregularly shaped blue markings which
can fuse to form a blue black marbling. Blue markings present on the breast. Throat largely
blue, as a very extended horseshoe marking,

Mantella manery n. sp.

Mantelia sp GLAW & Vences, 1994, VENCES et al, 1996
Mantella “marojezyr” [oondional name], STAMISZEWSKI, 1996, 1997a, 19976 feg p. 16-18)
Mantella “marojezt” conditional name} STANISZEWSK1, 19976 (p. 61).

Mantella “marajezy” [conditional name]- LARSEN, 1997,

Nante-bearing type - A single specimen of thus species was preserved and deposited in the
herpetological collection of the logical Insutute of the Antananarivo University, Mada-
gascar (leg F Graw, N RabiBIsoa & O. RamiLison, 27.111.1994) and 1s here designated as
holotype. The following descniption 1s based on color slides of this specimen

Type locality  Rescrve Naturelle Intégrale Marojezy, near Camp 1, ca 300 m altitude

Other types. ~ None,

Source . MNHN, Paris
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Fig 1 - Photographs of Manrc /i species (ad M b pstfea from Nosy Be (specimen not preserved), 1992,
(b Af sp. 1 trom Ankarana ispevimen not preserved), 1995, () A vradn, specimen without lowaty
data (not preserved), 1995, (d) M evpecratat, speamen without locality data (not presersed), 1995,
() M anern [rom Marogesy holuty pe, deposited in the herpetolog.cal collection of the Antana
narvo Unaversity). 1994, (0 4 faerrgats trom Marojery (specumen not preserved), 1995 (g-h) M
mgricans from Marojezy with and without greenish dorsal color patterns, 1995

Source . MNHN, Paris
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Identity. — Color patterns of this species differ from the remaining species of the M betsileo
group. Iis occurrence n ramnforest also differs from most other species of the group (except
M. betsileo). It was considered a distinct species by GLAW & VENCES (1994). Unfortunately, no
specimen of this form was available for detailed examination, as the only preserved specimen
15 stored in the herpetological collection of the University of Antananarivo. Until present, we
thought that the description of this species should wait until new material was collected, and
new data on its variation, calls, ecology and osteology became available However, several
hobbyist authors (e g., STANISZEWSKI, 1996; LARSEN, 1997) have made reference to this form
as “Mantella marojez) i, “ Mantella marojezi” or * Mantella marojez) ™, providing diagnoses
which were entirely based on our previously published data All authors who previously used
these names wrote them in quotation marks; these usages thus must be seen as conditional
names which are not nomenclaturally available according to article 15 of the Code. However,
it can be expected that sooner or later the name will be used without quotation marks in
any of the increasingly published hobbyist accounts on Mantella (see Discussion below),
accompanied by a diagnosis, and will thus become valid. We therefore prefer to name the form
by a formal preliminary description, designating the specimen stored in the Antananarivo
collection as holotype. Our preliminary account should be complemented as soon as the
holotype (currently not available to us} is examined in detail, and new field observations are
made

Etymology  Dernved from the Malagasy verb manery (to force, forced), here used as an
mvariable substantive standing in apposition to the generic name. We were forced to describe
and name this form n a prehimmary way to avoid 1t being named without proper diagnosss in
a hobbyist publication.

Distribution. - Only known from the type locality: [1*] Marojezy massif, near Camp 1.

Diagnosts - The new species 1s a member of the M. beisileo group based on the presence of a
horseshoe marking, frenal stripe, dorsolateral color border, and lack of orangefred color
ventrally on the hindhmbs. It differs from all species of that group by the rounded hight ventral
spots (gencerally at Jeast partly vermuculated in the other species of the group), the brownish
posterior dorsum (of same color as anterior dorsum tn the other species) and the dark brown
dorsal color of fore- and hindhmbs (hghter in the other species) It further differs from A
bersileo and M sp. | by the greenish rather than brown dorsum: from M viridis by the entirely
dark brown flanks: and from M. expectata by the lack of bluish dorsal color on the dorsal
surface of the limbs and the lesser extent of the hght ventral spots and markmngs. (1)
Moiphology of the holory pe Unknown, estimated SVL 25mm  (2) Dorsal color and patiern
of the holotype Head and anterior part of dorsum yellowish green. Posterior part of dorsum
and flanks dark brown. Sharp dorsolateral color border present anteriorly The yellowish
green dorsal color posteriorly ending straight (not semuicircularly) and not covering the
postertor part of the dorsum A thin, light, partly interrupted frenal stripe present. Limbs
dark brown with a very fine, uregalar black dotting. Two dark crossbands on the hindlunb.
Iris with fight pigment m 1ts upper part See also color pictures in GLAW & VENCTs (1994) and
Vincisetal (1996)  (3) Ventral color and pattern of the holotype Black witha relauvely large
number of small, regularly rounded biue markings which become smaller antertorly Horse-
shoe marking present.

Source . MNHN, Paris
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Mantelia sp. |

Manteflan sp. 3: CLARK, 1994
Chresonyms
Mantella betsilec BLOMMERS-SCHLOSSER & BLANC, 1991 (part ), GLaw & VENCES, 19924 (part . see
localities), 1994 (part ; see localities)
Mantella cf. betsifeo VENCES et al , 1996.

Identity  VENCES et al. {1996) first mentioned the presence of this form m Ankarana, based
on the observatons of J. KSHLER. R. NuUssBauM (personal communication) found it m the
spiny desert of southern Madagascar and considered it as a species distinct from M betsileo.

Comment  No scientific name 1s currently dispomible for this form. Formal description of
this species will be the subject of a forthconming paper

Material exammed - ZEMK 61238-41 and ZFMK 62197-9 (Ankarana: leg. J. STEINBRECHER 1995,
61241 €S} Several MNHN spectmens can also be referred to this species MNHN 1973 484-96
(Androatsalo), MNHN 1973497 (Tongahybe {Baly-Ouest))y MNHN 1973498 (Androatsalo),
MNHN 1976 214-8 (Morondava: SVL 26 4 mm {214], 23 3mm [215], 26 | mm [216], 21 7 mm [217], 22
mm [218]) The specimens MNHN 1973 217-8 may also belong to M betsileo which 1s known from
Kirindy near Morondava (KUCHLING, 1993, GLaw & VENCES, 1994). Due to the large sizc of the
specimens MNHN 1976.214 and MNHN 1976 216, we here refer the whole series to M sp. 1 We also
refer to the species n a prehminary way a BMNH series. BMNH 74 10 29 1 4 (Mohambo, purch
M. Boucaro, NIL, four females, SVL 26 5 mm, 259 mm, 25 4 mm, 21 0 mm, ao Lght spots 1 thorax
region)

Several other MNHN specimens with unknown localities may be referred ta M sp 1 based on their
large size- MNHN 1976 183-6 (SVL 23 2 mm [183), 24 6 mm [184), 26 6 mm [185]. 269 mm [186));
MNHN [976 188 SVL 23 6 mm), MNHN 1976 191 (SYL 24.2 mmj, MNHN 1976 193(SVL 27 3mm),
MNHN [976 194{SVL 25 | mm), MNHN 1976 197 (SVL 24.5 mm), MNHN 1976198 {SVL 26 4 mm),
MNHN 1976 199 (SVL 27.1 mm)

Dustribution  [1] Ankarana; [2] Tongahybe; [3] Morondava, [4] Androatsalo (Androatsabo
according to BLOMMIRS-SCHLOSSIR & BLanc, 1991); [5] Mohambo (locality not traced
and not tncluded m map) According to NussBauM (personal communication, see also
CLARK 1994), large populations of this species occur in the spiny desert of south-western
Madagascar.

Duugnosis. — (1} Morphology. A large, rather stout Mantella SYL 22-30 mm, males 25 mm,
females 29-30 mm, TTA reaching the postenior eye margin in small specimens (males),
between forelimb msertion and tympanum ut Jarge females. Termmal disks of fingers and toes
shghtly expanded. Mean tympanumieye ratio nearly 3/5. IMT medwm sized (ratio
width/length about 2/3).  (2) Dorsal color and pattern Dorsal head surface and dorsum
yellowish to hght brown, mostly without diamond markmg Sharp dorsolateral color border
anteniorly present Flanks black, with fiery red color extending posteriorly White frenal stripe
present. Limbs brown to red-brown, with at least one dark brown crossband on femur, tibta
and tarsus, Ins with hght pigment m its upper part. - {3) bentral color and pattern: Black with
blue markings. of different size and extension but often showing vermculated patierns and
fusing with each other Breast region generally without or with only very small hght markings.
Distinet horseshoe marking present, sometimes inctuding a central stiipe

Source . MNHN, Paris
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Mantella viridis Pintak & Bohme, 1988

Mantella virihs Patak & Bobme, 1988 Name-bearmg npe holotype by ongmnal designa
ton (PINTAK & BOHME, 1988 120), ZEMK 47900, female, SVL 303 mm - Type localty “sidlich
Antseranana (= Diego Suarez), Nord-Madagaskar”, according to onginal descripon  Other 13pes
11 (lost} paratypes (see comment below). ~ Etymology derwved from Latn wiridis (green)

Mantella viridis PINTAK, 1990, OLIVETTL, 1990 (fig. ); BLOMMERS SCHLOSSIR & BLANC 1991 (p. 274),
ZIMMERMANK, 1992, GARRAFFO €t al , 1993, ANDREONE, 1992 (plate [I1 fig $-6), GLAW & VENCES,
19924, 1994, HERRMANN, 1993 (fig ), LE BERRE, 1993 (fig p. 20), ZIMMERMANN & ZIMMERMANN,
1994, BARTLETT, 1995 (fig p. 17), HINKEL & ScHwiDT 1995 (fig p. 57), CarissiMI-PRIORS, 1995
(g p. 43); VENCEs et al . 1996, 1998, Dacy et al, 1996, 19974, Stantszewskt, 19975 (fig p. 6),
LARSEN, 1997; PNTAK et al , 1998; VENCES & KniEL, 1998

Mantella spec : vax ToMME, 1988 (fig. 2)

Other chresonyms.

Mantella betseo:  Busse, 1981 (part); BLOMMERS-SCHLOSER & Branc, 1991 (part),
GLaw & VEnces, 19924 (part.; see localities), 1994 (part ; see localities)

Manitella expectata: StaNiszewsky, 1997a (fig. p. 12).

Comment - In the original description (PINTAK & Bonme, 1988), 11 living, uncatalogued
specimens (four males and seven females, with same locality data as holotype) were desig-
nated as paratypes. No specimens of this captive stock were eventually preserved and cata-
logued; all paratypes must therefore be considered as lost.

Material exampred  ZFMK 47900 (accord.ng to catalogue Mige. d’Ambre, S of Diego [Antserananal,
leg D Brr1z 1987, holotype), ZFMK 48038-53 (Antseranana [Diego Suarez]; leg H Meg 111 1988,
48048 CS), ZFMK 62708-9 (locality unknown, CS); ZFMK 62710-2 {localty anknown, TE), MRSN
A416 (locality unknown; through the pet trade)

Three specimens (MNHN 1976 211-3, Montagne des Frangats) are also referred to M vridis based

on their locahity, size and relative hindlimb length They c.early cannol be attibuted to M betsifeo as
m the MNHN catalogue, but due to the faded colors we cannot completely exclude their belongng to M
sp. | MNHN 1992.4820 (locality anknown) 1s here also referred to M vuridis based on size and relative
hindlmb length, although color patterns are not recognizable any more,
Dustributron.  Only known from the northern tip of Madagascar The published type locality
is south of Antsiranana. The only reliable localities known are’ [1] 13 km south of Antsira-
nana (DALY et al.. 1996): [2*] Montagne des Frangars (GLAw & VENCES, 1994; ca, 100-300 m
altitude), south of Antsiranana. ZFEMK specimens with the locality “Antseranana™ were
most probably collected 1n the Montagne des Frangais. ANDREONE (1992) showed pictures of
Mantella viridhs from “area of Montagne d’Ambre National Park™ (plate I1I fig 5-6), but
previously stated (p. 423) that he had not observed the species in nature and that localty
mformatien was based on PiNTak & BOHME (1988) Most probably the species 1s not present
m the Montagne d’Ambre National Park since recent surveys failed to find 1t (RAXWORTHY &
NussBaUM, 1994; GLAW & VENCES, 1994).

Diugnosts. (1) Marphology A large, rather stout Manteller. SVL, males 22-25 mm, females
27-30 mm, TTA reaching the eye center in many specimens (mostly males), but only the
forehmb 1nsertion m large females. Termmal disks of fingers and toes expanded Mean
tympanunieye ratio about 2/3 IMT medium sized (ratio width/length slightly less than 2/3)

(2) Darsal color and puttern Head, dorsum and largest (posterior) part of the flanks hght
green to yellowish Anterior part of the flunks black, this color reaching in many specimens to
a point around the forehmb msertion A sharp dorsolateral color border present in thus area.
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Dustinct, white to light green frenal stripe present. Color of imbs generally similar to dorsum,
without a dark crossband, but hindiimbs with a metallic blue shade m some specimens. Iris
with light pigment i its upper part. (3} - Ventral color and pattern: Black with blwish white
markings decreasing in size from posteriorly to anteriorly, generally absent on the breast
Markings of regular shape, often vermiculate and fusing with each other, Distinct horseshoe
marking present on the throat.

Mantella laevigata group

Mantella laevigata Methuen & Hewitt, 1913

Maniella fuevigata Methuen & Hewitt. 1913 - Name-bearing type holotype by original designation (METHUFN
Howit, 1913 58), TM 10074 (ex 1214), sex unknown, SVL 225 mm  Zype focahss. “Folohy”,
according 10 ongmal description and TM catalogue,  Other fypes six paratypds according to ongimal
deseription {ex 1212, 1215 9). TM 10085-8, TM 10090 and MCZ 10815 (sec comment below)  Etpnology
denved from Latin laevigare (to make smooth)
Maniella laevigata GUIBE, 1964 (syn_ cowani), 1978 (syn cowani, Busst, 1981, MiiR, 1986; Pintak.
1990, BLOMMI Rs SCHLOSSER & BLANC, 1991, ANDREONE, 1992 (plate TV fig. 1-2), Graw & Vincts.
1992 b, 1994, GARRAFFO ¢l al , 1993, Hi RRMANN, 1993 (fig ), Lt BLRRE, 1993 (fig. p 20), Hinki
& SCHMIDT, 1995 {fig . 54). BARTLETT, 1995 (fig. p. 24). DAl ctal . 1996, Stantszwskl, 1997
(fig), 19975 (fig ). 1998a (fig ), LARSEN. 1997, GLAW et al , 1998u. PINTAK ctal . 1998, Vincrs et
ak.. 1998: VEnces & KNieL, 1998
Other chresonyms:
Manietla cowant: GUIRE, 1964 (par.), 1978 (part.).
Mantella madaguscariensis. BLOMMERS SCHLOSSER & BLANC, 1991 (part _mcluded in syntype serics
of subspecies M m mgricans. locaty Marojezy. same apphes to BUssE. 1981, and Glaw &
VENCES, 19920, 1994)
Pitured m Mrnr (1980 fig p 353 below) as “Bisher nicht cindeutig emzuordnende Mantelia-
Art”.

Comments -(1) The holotype is in good state of preservation. The pattern is largely faded but
still recognizable on head and anterior dorsum. A few of the hight ventral spots are still
recognizable; they are small and rounded The paratypes TM 10085-6 are in a rather bad state
of preservation; the pattern contrast 1s targely faded, and the ventral pattern 1s not recog-
nzable. TM 10088 and 10090 are also i bad state of preservation with faded pattern, but they
can clearly be assigned to M luevigata by their broad finger disks, TM 10087 15 n good state
of preservation, pattern contrast 1s weak, but both dorsal and ventral (small rounded spots)
pattern is stll recognizable. - (2) Seemingly. the type locality “Folohy forest™ does not exist
any more; 1ts location was traced by BLOMMERS-SCHIOSSIR & BLANC (1991) immediately
north of Toamasina (Tamatave), and we follow this placement in our distnibution maps.  (3)
Barbour & Loveridge (1929} mentioned the existence of one “syntype™ in the TM and one in
the MCZ (MCZ 10815) However, the original description {a) clearly stated that 1t was based
on “seven examples™, listed as 1212, [214-1219" and (b} separately mentioned specimen
1214 once more, as “type”. Although not explcitely stated, this infers the existence of one
holotype {ex 1214, today TM 10074); we consider all additional specimens histed i the
ongmnal description as paratypes. MCZ 10815 s almost certamly the specimen formerly
numbered TM 10089, which was exchanged with MCZ, according to the TM catalogue, on
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8 VII 1925. (4) Whereas the locality of the holotype and of the paratypes TM 10087-8 and
MCZ 10815 is Folohy, that of the paratypes TM 10085-6 and 10090 is only “E Madagascar™,
according to the TM catalogue.

Material exammed. TM 10074 (Folohy, Eastern Madagascar; coll by HERSCHELL-CHAUVIN, 1911,
holotype), TM 10085-6 and 10090 (Eastern Madagascar resp. East region, Malagasy Republic, coll
HERSCHFLL-CHAUVIN, 1912, paratypes), TM 10087-8 (Folohy, E-Madagascar; coll HERSCHELL-
CHAUVIN, 1912, paratypes); BMNH 1952.11 53-54 (Mangabe 1sland, Antongil bay, coll C S. WEBE,
NIL), MNHN 1973.534-40 (Marojezy, 300 m, paralectotypes of M migricans), MNHN 1973 542-7
{Marojezy. 300 m, paralectotypes of M migricans), MNHN 1973 549 (locality unknown, paralectotype
of M migricans), MNHN 1973 557 8 (Marojezy, 600 m, paralectotypes of M nigricans); two juvenile
specimens of the MNHN collection most probably also belong to M faevigata MNHN 1973 517
{Marojezy 300 m, SVL 12 3 mm, paralectotype of M mgricans), MNHN 1973 548 (Marojezy 300 m,
SVL 12 1 mm, paralectotype of M nigricans); ZFMK 19298 {Maroantsetra. leg H Mgt 1976), ZFMK
48660 {Nosy Mangabe, leg R. Zoser VI 1988); ZFMK 52747-51 (Nosy Mangabé, leg. F. GLAw & M
VencEs 11T 1991; 52749 CS), ZFMK 59911 (Marojezy Camp 1: leg F Graw & O Ramison 11.1995),
ZFMK. 59912 (Marajezy Camp 2, leg F GLaw & O Ramwison 11 1995; juvesule), ZEMK. 59913-4
(Marojezy Camp 3, leg F GLaw & O RamiLison 11 1995), ZFMK. 62786-3 (locality unknown, TE),
MRSN A0065.1-3 (Nosy Mangabe, leg F ANDRFONE 24 IV 1990), MRSN A1826 (Tsararano Chain
Camp L, leg F. ANDRFONE 4 X1 1996), MRSN A 1827, MRSN A1828 1-2 (Tsararano Chawn, Camp 2
leg. F. ANDREONE 13-14.X11.1996).

Dustribution. - [1] Type locality Folohy. Recent localities from the East and North-East are.
[2#] the small island Nosy Mangabe {100-300 m altitude): 3] the Tsararano chain (700 m
altitude); [4*] the Marojezy massif {300-700 m altutude). Two additional localities from the
northern part of the Eastern Region are found in DALY et al. (1996) [5] Ambodimanga and
Varary, both 1n the Mananara reserve (ca. 100 m altitude) The locality Maroantsetra (based
on ZFMK 19298, sce Bussr. 1981} does almost certainly not refer to the town Maroantsetra
itself but to a nearby locality (most probably Nosy Mangabe} and 1s therefore not accepted
here.

Duagnosis. - (1) Morphology: A medium sized to large Mantelfu with a generally very slender
appearance. Ternunal disks of fingers and toes largely expanded. SVL 22-29 mm. TTA
reaching generally the eye center and slightly beyond the eye n some specimens.
Tympanum/eye ratio between 1/2 and 3/5. IMT medium sized (rauo width/length about 3/5)

(2) Dorsal color und pattern: Head and anterior part of dorsum covered by a sharply
delimited yellow mark, posteriorly either ending semicircularly or prolonged as a pomnted
triangle to the cloacal region, with a sharp dorsolateral color border to the black flanks and
sides of head. Variation in shape of dorsal yellow mark not corresponding to sexual dimor-
phism. Limbs deep black {exceptionally copper brownish). Hands and finger tips often with
blue spots. No frenal stripe, but single yellowish spots sometimes present under the eyes No
flashmarks. Iris completely black without hght pigment. - (3) Yentral color und puttern Venter
and limbs black with small, rounded, bluish or bluish-grey spots. Throat generally completely
black without pattern {few light spots sometimes present). No red, orange or yellow pattern
on hindlegs.
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2 Photographs of Vuntcthe species (2) M hareldoicer from Nahampoana 1991, (b} Af coner,

<peamen without locality data (not presersed) 1994 () Af haron, specimen without locality data
(ot preserved, but belonging to the same series as ZIMK 62718:25), 1997, () A1 aff baront from
Andringitra (ZMA 6754). photograph tahen rom Brossitks-Scitows & & Bt ase (1993, (e} M
Iadagasearionn, specimen without locality data (not presersed. but belonging to the sanie series as
ZEMK 6273211, 1997, (1) 1 pulcira, specimen without lacabity data (not preserved). 1993, (g) A
hernbardt from near Tolongoma tholotype ZFMK 57164), 1994, (h) 4 croccu, specmen without
locality data (ZFMK 52746), 1991
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Mantella cowani group
Mantella baroni Boulenger, 1888

Mansefla Baron: Boulenger, 1888  Nume-bearmg ipe bolotype by monotypy, BMNH 19472719
(ex 84 12 22 50), male (accordmglo the ongmnld:scnplmn), SVL272mm  Typelocalmy not specified m
the onginal description. “Madagascar™ without farther specifications according to the BMNH catalogue
~ Etymology named aftet the collector of the type, Reverend P BARON

Muantelia Baront: Mocquarp, 1909,

Mantella baront WerniR, 1901, MeTnuen & Hewirr 1913, PARKER, 1925, Guise 1964, 1978 (syn
cowanr), Busst, 1981 (syn madagascariensis), BLOMMERS-SCHLOSSER & BLANC, 1991 (syn mada-
gascariensis)y, GLAW & VENCES, 1994 {syn. madagascariensis, p. 412); DALY et al , 1996, 19975,
PINTAK et al, 1998, VENCES et al . 1998, VEnCES & KNIEL, 1998, STANISZEWSKI, 1998a (fig )

Phrynomantis maculatus Thommot, 1889~ Nume bearmg 1pe lectotype (desgmated by GLaw & VeNces,

994) MNHN 1991 2845 (ex 6807a), sex unknown, SVL 27 0mm.  Type focaliry “Tile de La Reunion™
accord.ng to or.gmal description (probably erroncous, see comment below) _ Oter types paralectotypes
MNHN 1991 2846 (cx 6807b), MNIHN (991 2847 (ex 6807c)and MNHN 6807  Erymology derived from
Latin maculatus {spotted)

Phrynomantis macalatus GUIBE, 1964, 1978 tsyn cowam), Buss, 1981 (syn miadagascariensis),
BLOMMERS-SCHLOSSER & BLANC, 1991 (syn miadugascariensis), GLAW & VENCES, 1994 (syn
madagascarienses; p. 413)

Other chresonyms:

Mmm’l[u cowanz, GUIBE, 1964, 1978 (part ). Matz, 1975 (fig y, MERR, 1975 (fig 1-2), Meng, 1980

P. 352). OBeRLE, 1981 (pl. 29), Le BERRE, 1993 {part , outer fig. p. 2
M{mlt'llu rnmluumanmwx BEUTELSCHESS & BPUTELSCHIESS, 1987, PINU\I( 1990 (part ), OLIVETTI,
0 ifig ), BLOMMIRS-SCHLOSSER & BLANC, 1991 (parl ), ANDREONE, 1992, Glaw & VENCLS,
19925 {l.g. p. 28), ZaMuit RMANN & ZIMMERMANN, (992 (fig S 21), GARRAIFO et al , 1993, CLARK,
1994 (g p 10 below), Vencrs et al , 1994 (fig p 390) Graw & Vincrs, 1994 (part ), BARTLITT,
‘995 (fig. p. 18 below right); HEnkeL & ScHMIDT, 1995 (fig. p. 55), CarisstMi-PrioR1, 1995
(fig. p. 42), SrAmsZFwsKl, 1996 (plate p. 16-17); 1997a (fig. p. 12), 19975 fig.), ZIMMERMANN,
1996h (fig 1

Mantelia madugarmnm:u sensu stricto: GLAW & VENCES, 19924 (part.; see localities)

Manseita madagascariensis madegascariensis Bussi. 1981 (part ), MriR 19%6 (fig. 61, vAN ToMME,
988 (fig. 5-6); ANDREONE & GAVETTI, 1993 (p, 105).
Identiry - Bussy, (1981) defined M madagascariensis as a very variable spectes contaming
several junitor synonyms, including M baront. One man problem with this definition was the
bad state of preservation of the M mudugascariensis types (see below) which made reliable
attribution of this name to any specific morph impossible, Recent studies have shown that
many of the forms previously summarized under the name M madaguscariensis do m fact
belong to separate well-defined, valid species (GLaw & Vinces, 1994) Two morphs (here

named A and B) remained without an unequivocal definition. morph A, figured on plate 61 m

GrLaw & Vinets (1994), was considered as M madagascartensis, whereas the “vanable™

morph B, figured on plates 58-59 in GLAW & VLNCE 8 (1994), was considered as M “lopper” in

a prelimmary way. GLaw & Vinets (1994) mentioned that morph A corresponds to the type

of M barom which they listed as synonym of M madugascuariensis. Davy et al. (1996),

referring to this definition, argued that M baton: should be revalidated as a valid name (for

morph A), whereas the name madugascuriensss should be seen as “nomen dubium™ due to the
bad state of the type specimens.

We here follow these conclusions as far as the defimtion of morph A as Manrella baront
1sconcerned. M madagascariensts, however, 1s not “unidentifiable” (Daty et al., 1996):a new,
detailed examnation of the lectotype of that taxon showed that 1t corresponds to morph B
(see corresponding section).
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Comments. - (1) The holotype of M baron: 1s in rather bad state of preservation, but the
relevant color patterns can still be i @A ding to BLo: SCHLOSSER &
Branc (1991), the number BMNH 1947.2.7 19 defines “syntypes” of M baroni: however,
BouLENGER (1888} in his original description mentioned explicitely *“a single male specimen™
We found no idications on the existence of types other than a single holotype in the BMNH

it and if The ZFMK 28770-28772 cannot be seen as M barom
“paratypes” as was suspected by Busse (1981); thewr collecting data agree with those of the
series BMNH 95.7.4.34-6 and 96.12.2.28-31, but not with those of the holotype. -(3) The type
locality of Phrynomantis maculatus, according to the original description, is “le de La
Réunion™. Busse (1981) first gave the locality “Nosy Cumba-Nosy Be™ without providing
additional information nor his source of mformation. This locality was subsequently also
given by BLOMMERS-SCHLOSSER & BLanc (1991) but was questioned by Graw & VENCES
(1994). According to A, OHLER (in htteris, 1997), a second MNHN catalogue informs that the
spectmens were supplied by the “Com scientifigue de Bourbon™ (Bourbon 1s an old name for
the island of La Réunion). This explains the wrong locality information “Réunion”, which
was later corrected to “Nossi-Be et Nossi-Cumba”™ m one MNHN catalogue, and to “Mada-
gascar” in a second catalogue We consider also the Nosy Be  Nosy Komba locahty
information as wrong (see below).

Muaterial exantned - BMNH 1947 27 19 (holotype, Madagascar, leg R Baron), BMNH 95 7 4.34-6,
BMNH 96 12.2 28-31 (Ambohimitombo forest, coll. FOrsyTit MAJOR (1 specimen exch Vienna 1912],
NIL), BMNH 1925 7 [3 1-6 (Madagascar, coll FORSYTH MaJok, NIL), BMNH 1925 7 2 57 {Antstha-
naka, purch Rosenserc), BMNH 1930.2 2.1 (Analamazoatra forest, environs of Pérnet, purch Rosen-
BLRG), BMNH 1953 1 5 42-5 (Madagascar, pres. G W ALLAN), MNHN 6807, MNHN 1991 2846-7 (ex
MNHN 6807, “Nosy Komba", paralctotypes of Phrynomuntis maculates), MNHN 1991.2845 (ex
MNHN 6807A; lectotype of Phrinomanits mucukatus, “Nosy Komba™): MNHN 1883584 (locality
unknown, ded. HumsLot), MNHN 1902 335 (Ihongo; M. Bensch), MNHN 1907.161-2, MNHN
1991 1813 (locality unknown, obtained from the “secuon de Madagascar a I'Exposition coloniale de
Marseille”, ex MNHIN 1907 162, 162A); MNHN 1931 14 {locality unknown), MNHN 1991 1807 9
{locahty unknown, ex MNHN 1931 {4 A-C), MNHN 1931 15 {Moramanga). MNHN 1991 1810-2
{Moramanga. ex MNHN 1931 15 A-C), MNHN 1931.16-7 (SF Fianarantsoa. Drcary 1926-1930).
MNHN 1933 247 (Ruisseau d’lorangatsy, Distr Flanarantsod, alt 1000 m), MNHN 1936 40-2{Forét ue
Tsianovoha). MNHN 1936 43-6 (probably “forét de Tsianovoha °, Hris), MNHN 1953 135 {Anosibe
{Morumanga]). MNHN 1972 775-6 (Moramanga). MNHN 1976 233-4 (locahity unknown); MNHN
1988 7599 (locality unknown, don. O Brrwra II1 1988}, MNHN 1993 1441-2, MNHN 1993 [444,
MNHN 1993.1446-7 {locality unknown), ZFMK 14208 {Niagarakely, leg H Miur 1972), ZEMK
28870-2 (Ambohmitombo forest: leg Forsy tn Masor 1903, otigmnally Muaseum Gottingen), ZEMK
46035-8 (locahty unknown, through pet trade, 46035 CS), ZFEMK 47008-9 (Moramanga, leg R Stipr
IV 1987). ZEMK 48054-60 (120 km S Moramanga Murolamba, leg H Minr [11 1988, 48055 CS).
ZFMK 50161 3 (Moramanga, leg. H Mrir [11989), ZEMK 50551 (Moramanga, leg. F W Hinkin, W
SceMpt & V MuULLLR 1989), ZFMK 56165-9 (1hrough pet trade, ded F Graw X1 1993), ZFMK 62242
(Mantady. leg F Graw 11 1996), ZFMK 62718-21 (locabity unknown. CS), ZFMK 62722 5 (locahty
uaknown, TE), ZEMK 62287-8 (Juvemles) and 64139-40 (ull Vohiparara, leg F GLaw, D RAKOTOMA-
LazA & B RANAIVOIAONA LT 1996, TT). MRSN AllU(\I 1-4 (Andas.be. Amalonabe, leg l‘ ANDRLON
2XIT1991. MRSN AQ066 1-5 (Vatohara [ co lfanald leg. ANDREONE
S 01993, NIL). MRSN A0067 1 5 (Voh,parara, lu: B ANDRIONE 9181993, TM ‘)b‘)() 9896, 9900
(Analamazoatra, leg. METHUEN)

The following somewhat deviating specimens are also attributed to M harons n o preliminary way
(see diseussion below) TM 9888 9, 9592, 9895, 9898-9 (Folohy. coll MEtut iN), TM 9394 (F olohy. col}
HirsCiiL 1L CHAC VNG, BMNH 1986 2 (Camp 4. Zahamena, 1740 5. 48'S0W, leg C § RAXWORTIY
81X 1985)
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Distribution  The species of the M. cowani and M madugascanensis groups (as defined
1n the present study) were insufficiently distinguished in previous works. The corresponding
distribution maps (mainly 1n BLOMMERS-SCHLOSSER & BLANC, 1991, as M. madagascariensis
and M. cowan) did not contan references to literature records or voucher specimens.
Graw & VENCES (1994) assigned some localiies to the species haraldmeieri, cowant,
pulchra and “loppei”, but most localities remained without reliable attribution to any
Species.

The distribution map of BLoMMERS-SCHLOSSER & BrLaNc (1991) was mainly based on
MNHN voucher specimens. All of these were examined by us. This allows us for the first ume
to outhne the distribution of the different species with a certam reliability. M. buroni occurs in
the central Eastern Region, mamly at mid-altitude localities: [1] Antsihanaka: [2*] Ankeni-
heny (ca 1000 m altitude), {3*] An'Ala (ANDREONF, 1993, DaLy et al, 1996; personal
observation at ca 840 m altitude); [4%] A [5] Anosibe (A I la); [6]

(120 km S M. ; probably identical with Marolambo,
which is situated about 100 km S Moramanga, see BLOMMERS-SCHLOSSER & BLANC, 1993); 8]
Ambohimitombo, [9] Ikongo: [10] Ruisscau d'Iorantjatsy: [11] Forét de Tsianovoha, {12%]
Ranomafana National Park (ANDREONE, 1992; GARRAFFO et al , 1993; personal observation
near Vohiparara, ca. 1000 m altitude), {13*] Mantady. Additional localities were published by
Dary ctal. (1996} {14] Sahavondrona (near Ranomafana; ca 1000 m altitude), [15] 30-35 km
south of Moramanga.

Two additional localities, [17] Folohy and [18] Zahamena {TM and BMNH vouchers, sce
above) are attributed to M. burom: only i a prehminary way. These specimens, which
unfortunately have largely faded color patterns, show a deviating coloration which resembles
M. nrgricans m many respects. In the Folohy sample, the ventral side including the femur is
dark with small (not large as usually m M baroni) rounded light spots (no horseshoe
marking). The ubia and the foot are light (except TM 9888 which has a dark ub.a) The flank
blotches are large and rounded, as typscal for M baront The rostral stripe appears indistinct
without sharp borders, and the head surface may have been highter than the back 1 life. The
single known Zahamena specimen, according to the attached field label, had the follow g Iife
coloration “Back and legs vivid bright green. flanks black, lower back and legs brown, belly
black with pale blue spots, s black ™ In preservative, the pattern is largely faded Femur
and tibia are dark. but the foot 1s light ventrally and dorsally The existing mformation
on these specimen does not allow for further statements. in the distribution map, we hst the
two localities as intermediate between A barom and M sugricans. The color and pattern
information gwven below for M baront apphes to all populations except for Folohy and
Zahamena

The remaining localities listed by Brovimi R$-SCHL 0SSIR & Branc (1991) for M mada-
guscariensts can be assigned as follows Marojezy refers to M mgricans Antsthanaka is the
type locality of M pudchra Marolambo 1s the type locality of M lopper (jumor synonym of
M iiadagascariensy accordmg to the present study), and seems also to be a locahty of Af
buroni (sce above, if Marolambo and Marolamba are dentical), Ambalavato 15 the type
focality of M maduguscariensss, Ttremo. Ambatodradama and Betafo refer to M conam,
Chaines Anosyennes, Ambana, Bekazaha and Soavala vefer to M haraldmerert, Ivohibe and
Marovitsika refer 10 M afl baron which 1s here considered separatcly (see below )
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‘We propose to delete the localities Nosy Be and Nosy Komba (which are based on a
dubious locality information referring to the types of Phrynomaniis maculatus, see above). As
discussed by Graw & ViNCTs (1994), these localities are in the Sambirano region where recent
extensive surveys have only yielded records of species of the M betsileo group. We also
propose to 1gnore the locality Ambohidratrimo, located 20 km NW of the Malagasy capital
Antananarvo (VILTTE, 1991) near the Ivato airport. No vouchers for this locality were found
n the MNHN The presence of habitat structures suited for species of the M baroni group or
M. madagascariensts group 1s not probable at this locality for the last 100 years.

Diagnosts. -(1) Morphology: A large. slender Mantella. SVL 22-30 mm. TTA mostly reaching
the cye center but at lcast the tympanum. Termmal disks of fingers and toes expanded.
Tympanum/eye ratio generally 3/5. IMT small (ratio width/length about 4/5). - (2) Dorsal
color und pattern: Head, dorsum and flanks deep black, without dorsofateral color border.
Frenal stripe absent Yellowwsh rostral stripe present, generally not n contact with flank
blotch Forelimb (except the mostly black fingers) and femur yellow to greerush. This color
continuing onto the flanks, forming relatively large, rounded flank blotches. These sometimes
dorsally expanding onto the back, not being delimited by the dorsolateral border. Size of
blotches varable, but in none of the exammed specimens blotches of opposite flanks
contacting each other on the back. Tibia, tarsus and foot orange with irregular black
crossbands and markings. No flashmarks. [ris completely black without hght pigment  (3)
Ventral color and pattern® Venter, throat and hmbs black with few relatively large, rounded
hght markings which are generally not bluessh but yellow to greenish. No horseshoe marking,
throat with only a single rounded marking, sometimes completely black Tibia, tarsus and
foot orange as dorsally. but mostly without black patterns. The orange color sometimes
reaching the distal part of the femur but not further proximally Exceptionally, single
specimens with a nearly complete horseshoe marking (observed 1 one specimen of the series
MRSN A0066).

Mantella afl. baroni (from Andringitra)

Chresonyms:
Mantella cowanr Guinr, 1964 (part.: fig. 4-6), 1978 (part )
Mantella madagascariensis' BLOMMIRS-SCHLOSSER & BLANC, 1991 (part ), 1993 (pl. 19 fig. 104); GLaw &
VENCES, 1994 (part.}
Mantella madagascartensts sensu stracto GLAW & VENCES, 19924 (part . see localities and fig 180)
Mantelle madagascariensis madagascariensis® Busse, 1981 (part : fig 5)

Identy - Wilhin and between the known populations of Mwitella barons, the dorsal and
ventral coloration of adults as described above 15 rather uniform (see also ANDREONT, 1992,
Glaw & Vences, 1994) On the contrary, specimens from Andringitra (south of all other
known localities of M harom) differed by an enormously variable dorsal pattern (see below)
We here consider the Andringitra population as a separate form Mantellu alf baron: which
clearly is very closely related to M huronr. Final clarfication of 1ts status is not possible at
present.

Commient. — No scientific name 1s currently dispomble for this form
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Material examned - The foliowing specimens can clearly be assigned to this form due 1o their larecly
extended dorsal green-yellow pattern MNHN 1953136 (Col d'lvohibe, Andnngira), MNHN
199118004 (Col d'Ivohube, Andringitra; cx MNHN 1953 136 A-E;; MNHN 1972 767, MNHN
1972 769-72, MNHN 1972 774, MNHN 1972 777-8 (Col d’Ivohibe, forét Marovitsika)

Several other specimens differ from typical M barom only by a gradually larger extension of the
yellow pattern. These are MNHN 1991 1805-6 (Col d'Ivohibe, Andringitra, ex MNHN 1953 136 G-H);
MNHN 1972 763-6 (Col Ivohibe, forét Maravitsika), MNHN 1972 768, MNHN 1972 773 (Col Ivohubx,
forét Marovitsika) MNHN 1991 1805 s most similar to typical M barons by dorsal pattern MNHN
1972 763-5 are very large and stout specimens, probably females.

Distribunion - Only known from the Col d'Ivohibe [1] in the Andringitra massif.

Duagnosis. (1) Morphology: Alarge, slender Mantella. SVL 27-31 mm, females 30 mm. TTA
reaching eye center n some specimens, but only to forelimb insertion or shightly beyond in
large females. Termunal disks of fingers and toes expanded. Tympanum/eye ratio generally 1/2
o 3/5. IMT small.  (2) Darsal color and pattern In some specimens simular to typical M.
baront, but with a larger extension of the yellow flank blotches which reach widely onto the
dorsum (coloration observed in all specimens ideatified as females) Other specimens, by
general body proportions possibly mainly males, showing a broad dorsal contact of the flank
blotches, or a further increase of these, resulting ina nearly uniformly yellow pattern dorsally
{see Guirr, 1964 fig. 4-6, Busst. 1981: fig 5), with the yellow color also extending onto the
tibta, which 1s otherwise orange with black No flashmarks. Ins scemingly with some light
pigment m 1ts upper part according to the color plate in BLOMMLRS-SCHLOSSER & BLANC
(1993, here reproduced in black-and-white on fig. 2) which shows a specimen relatively similar
to typical M. barem, with a (very indistinct) dersolateral color border Rostral stripe present
and generally in contact with the flank blotches. In specimens with large extension of yellow
color, the rostral stripe is the sharp border between yellow dorsal and black lateral color of the
head. (3} Ventral color and pattern: Similar to M. barom, but with a higher number and
smaller size of light markings (intermediate between M baroni and M haraldmerery). Infor-
mation on the color of the light markings 1 hfe not available.

Mantella cowani Boulenger, 1882

Mantella conana Boulenger. (882 Napme-bewrmng 1. pe leclotype by present designaton, BMNH 194727 4
ex BMINH 823 16 38), female according to BOLGe (1882). SVL 3 2mm  Tipe focatuty * East
Betsileo™, according (o the oniginal description and the BMNH catalogue  Orher 11pes paraleciotype
following present lectotype designation. BMNH (947 27 5 (ox BMNH 82 3 16 39). female aiording to
BOULINGER (1882)  Ed,imology named afier the collector of the type series. Reverend W Deans Cowan

Mantella cowant DALY ef al., 1996; STANISZEWSKI, 19984 (fig )

Mantella Conan MocQUARD, 1909

Mantciia cosam WiRnER, 1901, MITHUEN & HEwITT. 1913, PARKER. 1925 Gt i, 1964, 1978 (part )
Buser, 1981 {syn mackigascariensis), BLoxstl ks-SCe1 Ok & BLane 199] (paet ). Bowme et al
1993 Vinces et al . 1994, GLAW & Ve Es, 1994, BARTL 11, 1995 ifig p 24) CaRissint PRIORT
1995 (g p 43). STANISZIW KL, 1997a (fig ). 19974 (fig ), LaRSA, 1997, Vinces & Kz 1998

Mantella cowant . str.: ANOREONE, 1992 (p. 438).

Other chresonyms

Mantella madagascariensis: BLOMMERS-SCHLOSSER & BLANG, 1991 (part.)

Mantella madgascariensts mudagascariensis: BUSSE, 1981 (part,).

Mantella madagascaniensis mgricans BUsss, 1981 (part,, MNHN 9594 on p. 33)

Mantella madagascariensis (color morph Mantella “cowant” ), GLAW & VENCES. 19924

Source . MNHN, Paris
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Identity. - See BOHME et a). (1993) and Vencrs et al (1994) for the confusing taxonomic
history of the taxon. The species is well distnguished by its typical pattern.

Comments. (1) Lectotype and paralectotype are mn exceilent state of preservation. The
typical pattern 13 still recognizable, although the red color has largely faded  (2) Although
the specific name was written cowasi 1n the original description, we here continue using the
spelling cowan: which was used by most subsequent authors, since the Code allows both
spelfings to be used.

Material exampred  BMNH 1947 2 7 4-5 (lectotype and paralectotype, E-Betsileo, leg. W. D. Cowanl;
MNHN 1906 171, MNHN 1991 2844 (Betafo}, MNHN 1973 528-9 (Ambatomenaloha. massif Itremol:
MNHN 9594 {Ambatodradama, 2000 m, ARNouLT 1} XI1,1962), ZFMK 59822 {locahty unknown, ded.
F Graw 1V.1995), ZFMK 62726-7, ZFMK 62779-31 (locality unknown, TE), ZMB 10404, ZMB
50106-7 (East-Betsiieo; leg. HILDEBRANDT).

Also the following specimens with unknown locality are considered as M conant based on unpub-
Iished electrophoretic and morphometric data ZFMK 62728 (TE, color i Iife yellow/black mstead of
red/black): ZFMK 62719, ZFMK 62721 (TE, color in Life yellow/black mstead of red/black, and
cxtension of yellow color intermediate between M. cowani and M baroni).

Dustribution The type locality “East Betsileo™ comprises a large area and does not represent
a concrete locality. A ding to a personal of A PryRriEras, the species
occurs: [1]n forested regions of the highlands SE of Ambatolampy and (2] near Antoetra.
MNHN vouchers corroborate the localities [3] Betafo, {4] Itremo and [5) Ambatodradama.
Sce the discussion in the section on distribution of M baroni

Diagnosis. (1) Morphology A large, slender Maniella. SVL 22-29 mm, TTA mostly not
reaching the eye but between forchmb insertion and tympanum (only reaching forehmb
insertion n a few specimens) Termuinal disks of fingers and toes neatly not expanded
Tympanum/eye ratio generally 1/2-3/5. IMT medium-sized (ratio width/length about 2/3).
(2) Dorsal color and puttern Head, dorsum and flanks deep black. Rostral and frenal stripes
absent. Proximal part of femur and humerus generally red {exceptionally orange or yellow)
Thiscolor extending on the flanks as small flank blotches, and also present as a broad band on
tarsus and foot {sometimes disrupted by black markings). A hght spot below the eye
sometimes present All remaimng dorsal surface umformly black. No flashmarks. Tnis com-
pletely black without hight prigment  {3) Ventrad color and purtcrn Black with relatvely large,
aircular whitish-blue markings, Smgle markings on throat, but no horseshoe marking Limbs
also black with whitish-blue markings, except broad red bands on tibia. tarsus and lvot which
correspond to those on the dorsal surface.

Mantella haraldmeieri Busse, 1981

ManteHa miackagascatrenses havaldnicicrs Busse 1981 Nate-bearieg npe hootype by onginal designation
Bus 1981 340, ZFMK 25351 male SVL 7 0mm Fpe ol Eort Dauphin. Sud-Madagaskar”
according to oniginal description and ZFMK catalogue, - Otfier f1pes paratypes, 28 MK 21805-7. ZEMK
25352 Enimelogy named afier the CGerman amateur herpetolopst Harald Mi i w ho collected the types

Mantella madagascarsetisis haraldnerers: Bonmte & BIsC HoLE, 1984, MR, 1956

Mantcila haraldmeteri: PINTA, 1990; ANDREONE, 1992 (plate TV, fig 5-6); GLAW & VEncs, 1992a.
1992 (fig. p. 28), ANDREONE. 1993 (fig. 2): BORME et al., 1993, HIRRMANN, 1993 (fig.): VEncrs ct
al, 1994 (fig. p. 392), GLaw & VENCES, 1994, HinkEL & Sc aMIDT, 1995 (6ig. b 535 STANIS/E Weh L
1997h (fig. 3 Laksr N, 1997; PINTAK et al , 1998, Vinces ot al , 1998, Vencis & KieL, 1998
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Other chresonyms.
Manteila Cowant. MOCQUARD, 1902.
Manteila conant BACKMANN & BLOMMIRS-SCHLOSSIR, 1975, BLOMMERS-SCHLOSSIR, 1978, 1979a:
BLOMMERS-SCHLOSSER & BLANC, 1991 (part.), 1993 (pl. 19 fig. 103)
Mantella betsiieo MEER. 1980 (part , p. 353. second fig. above), BLSSE, 1981 fpart tab. I, specimens
from Anosyennes).

Identity. — M. haraldmeiert has been generally considered as a separate species in recent years
(see BonME et al., 1993), mainly based on color patterns as (1) a light dorsum sharply
bordering the dark flanks, (2) dorsally uniform hindlimb coloration and (3) small, beige flank
blotches. MNHN specimens from the Anosy mountains (Chaines Anosyennes) in southern
Madagascar, near the haraldmeer: type locahty Tolagnaro, were erroneously dentified as
Maraelia betsileo by Busse (1981). A detailed re-examination of this large series showed that
all specimens are clearly 1o be assigned to M. haraldmerer: based on color patterns (1)-(3) as
defined above, and further on (4) presence of an unforked sternum (VENCEs et al , 1999a), (5)
lack of a horseshoe marking, (6) presence of small, rounded light spots on the venter, and (7)
ventrally uniformly hight colored tibia, tarsus and foot

In most MNHN specimens, the dorsolateral coloranion border is very mdistinct or
absent; we presume that the dorsal darkening was caused by the formalin fixation to which the
specimens most probably have been exposed (sce section on M. nigricans). In fact, in at least
one specimen (MNHN [973.511), the coforation border is still clearly recognizable.

In several MNHN specimens, the flank blotches are larger than described until present
for M haralds 1(seefig 10),1nd the close relationships of M harald) with the
remaining species of the M. cowan: group.

Comments. (1) M. haraldmeters, according to our personal observations, does not occur in
the coastal town Fort Dauphin (Tolagnaro), the type locality, 1tself, but in nearby rainforest
remaims near Nahampoana  (2) Probably due to a typing error, Busse (1981) did not
mention the specimen ZFMK 25353 which has similar collection data as the holotype and
paratypes, and was hisied i the appendix of Busst's (1981) work. Although this specimen was
ongmally catalogued as paraty pe, it cannot therefore be considered as such (and was not histed
in the account of BOHME & BISCHOFF, 1984).

Material cxammed  MINHN 1901 232 (Fort Dauphin, envor de M ALLUAUD, prgments totally faded,
identification by size. locahity and medim-sized IMT). MNHN 1973 499 (Soavala Ambana, Chaines
Anosyennes), MNHN 1973 500 (Beampagaratra, Nord Bekazaha. alt 950 m) MNHN 1973 501 (Camp
TV MNHN 1973 502-1 (Camp IV, Ambana). MNHN 1973.512-16 (Camps 1V et T11 bis), MNHN
1973 §18-20 (Camps [V et U1 bis), MNHN 1973 521 7 (Ambana}, ZFMK 21805-7 (Fort Dauphu, leg.
H MenR I 1978, paraty pes), ZFMK 25351 (Fort Dauphin, leg H Meiek 1978, holotype). ZFMK 25352
(Fort Dauphun. feg H Mg 1978, paratypes, ZEMK 25353 (Fort Dauphm, leg. H Muzr 1978).
ZEMK 478313 (Fort Dauphin. leg H Mrnk 11988) ZFMK 481812 (Fort Dauphin, g F W
HinkiL &R St 1988), ZFMK 52741-3 (Nahampoana near Fort Dauphin,leg F Guaw & M Vencts
1991, 52741 €CS), MRSN A0062 | 2 (Nahampoana, leg F AnDRoONE 141V [990). MRSN A0G63
(Nahampoana, leg R. NinCHERI 14 1V 1990).

Dustrebution ZFMK specimens with a rehably known locahty were collected m [1#] near
Nahampouana A P1yriRas {personal commumication) found the species i [2] Mahatalaha
MNHN youchers demonstrate that the species 1s the only Mentetla so farknownin the Anosy
mountam chaun Localities are [3] Chaines Anosyennes: [4] Ambana. [5] Bekazaha; [6]
Soavala. See the discussion in the section on distribution of M. baron:
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Diagnosis. (1) Morphology. A medium sized to large, relatively slender Mantella. SVL 21-27
mm. TTA mostly reaching the ey but n some sp ly the t; Terminal
disks of fingers and toes expanded. Tympanum/eye ratio generally 3/5. IMT medium-sized
(ratio width/length about 2/3). (2) Dorsal color and pattern’ Dorsum light brown with three
regular dark brown patterns: (a) an erther triangular or inversely Y-shaped marking in the
shoulder region; (b} a larger, heart-shaped marking at the center of the dorsum; and (c) two
spots in the anal region. Flanks dark brown, with a sharp dorsolateral color border. Hind-
limbs yellowish-brown with mdistinct darker crossbands. Forelimbs cream to beige. Color of
limbs extending as mostly rather smalt flank blotches on the flanks. No flashmarks, postero-
dorsal part of femur and knee hollow orange, but without contrast to the surrounding
surface. Upper part of inis light. — (3) Ventral color and pattern: Forelimb, femur, venter and
throat black with many small rounded whitish blue spots. On the throat, these whitish blue
spots sometimes are arranged semicircularty along the iip, but they are not fused (not forming
a closed horseshoe marking) Foot. tarsus and tibia orange-red This color sometimes
extendmg onto the distal part of the femur.

Mantella nigricans Guibé, 1978

Matela] conans maricans Guibe, 1978 | Nuie-bearing 1pe lectotps by present designation, MNHN
555. female. SVL 26 3mm _Tupe Jocaliry “massif du Marojezy ™, according to original description
s fpes paralectolypes. following present lectotype designation, MNHN 1973 517, MNHN
197153054, and MNIIN 1973 5569 Ervmol g3 denived from Latm nigricare (to darken towards black).
referning to the uniformly dark color of the type serics which, however. was most probably caused by
fixation in formalin
Manteila madagascariensis migricans’ BUSSE, 1981 (part , not MNHN 9594), BLOMMERS-SCHLOSSER &
ANC, 1991; GLaw & VENCES, 1994 (nomen dubium; p, 412)
Mantella nigricans: VENCES & KNIEL, 1998: STANISZEWSKI, 1998
Mantefla “negristata’ [conditional name}. LARSEN,
Mantella new species. STANISZEWSKI, 1997a (fig.p. 11 and 16)
Mantella sp.” VENCES et al., 1998
Other chresonyms’
Mantella madagascariensis: GLAW & VENCES, 1994 (part.).
Mantella madagascariensis sensu siricto GUAW & VENCES, 1992a (part ; locabity Maroyezy)

Idennity - The name was erected by GuiBt (1978 84) as the subspecies Mantclla conwni
mgricans No types were designated The original description was very short and superfictal
“Parfois, au contraure, les taches claires de la racine des membres se réduisent considérable-
ment et finissent par disparaitre, le corps et les pattes sont alors uniformément noirs. De tels
ndrvidus mélaniques se rencontrent en particulier dans le massif du Marojezy. 1ls correspon-
dent & une sous-espéce: M cowant mgricans n. subsp.”,

Busst (1981} and BLOMMIRS-SCHLOSSER & BLANC (1991 274) accepied the subspecies n
2 prelmunary way. Busst (1981). however, doubted the locality Marojezy and assigned
MNHN vouchers from Betafo and Ambatodradama to nigricuns (these specimens, however,
belong to M. cowani, see above).

During examimation of Maniella voucher specimens i the MNHN we noted that all
spectmens from Marojezy are sdentificd as Manrella conant mgricans 1 the catalogue The
whole series was catalogued in 1973, while the batrachological MNHN collection was curated
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by Jean Guisf In all these specimens, the light color pattern 1s largely faded, very probably
due to a previous formaln fixation, giving the impression of melanistic specimens. There 15
little doubt that GuIBt’s description was based on these specimens, which must therefore be
considered as syntypes.

Unfortunately, the syntype series is not h it contains some of M
laevigara as well as a rather large sample of specimens of @ M cowani group species which
differs from all other members of the group (see below). In order to reach stability of the
name, we here designate one of these specimens as lectotype This avoids the necessity of
creating a new name for the Marojezy populations belonging to the M. conani group.

Manrella nigricans belongs 1o the M. cowani group based on- (1) single click calls (GLaw,
personal observation); (2) unforked sternum (VENCES et al., 1999a); (3} lack of horseshoe
marking; (4} rounded and 1solated ventral spots, (5) lack of a frenal stripe; (6) presence of
flank blotches. It differs from all other members of the group by lacking red ventral color on
the hindlimbs. Furthermore, it differs from M cowanz and M baron: by smaller ventral spots
and a different dorsal extension of light {(green)color, and from M haratdmeeri by a different
dorsal coloration M nigricans 1s most similar by dorsal coloration to some specimens of M.
afl. baroni.

Camment —Of the paralectotypes. only the specimens listed 1n the Material examuned section
are conspectfic with the lectotype; see section of M laevigata for the remaining specimens.

Description of lectotype - MNHN 1973 555, female specimen with nearly mature oocytes,
Specimen m good state of preservation with a longitudinal central cut along the venter
Stomach and intestine removed for content analysis and stored separately i small tubes, For
measurements, see tab. 2. Body slender. head not broader than body; snout shghtly pointed in
dorsal, rounded in lateral view; nosirils directed lateralty, not protuberant, nearer to up of
snout than to eye, canthus rostralis weak, straight, loreal region even; tympanum rather
mdistinct, medium-sized, rounded, its diameter about half’ of eye diameter; supratympanic
fold weakly developed; tongue longish to ovoid, slightly bifid posteriorly, maxillary and
vomerine teeth absent, choanae small, rounded. Arms slender, subarticular tubercles single,
outer metacarpal tubercle rounded, mner metacarpal tubercle rounded, both rather distinet
and of similar size, fingers without webbing: finger length 1<2<4<3, finger 4 distinctly longer
than 2; finger 2 only sLghtly longer than 1. faintly developed but distinet terminal finger disks.
Legs moderately robust, tibiotarsal articulation reaching posterior eye margin, feet with
small, slightly elliptical mner and rounded outer metatarsal tubercles: subarucular tubercles
single, rounded: toe disks famtly developed but distinct Foot without webbing Lateral
melatarsalia connected; toe length 1<2<3<5<4, toe 3 distmetly longer than 5. Skin on the
upper surface smooth. ventral surface smooth, except for granular tigh patches (“femoral
glands™) extending from the anus ca. 6 mm distally {tmax width 36 mm) Color n hfe
unknown, n preservative almost unformly dark brown. with very little patiern contrast
(probably due to formalin fixation} Contours of moderately large light flank blotches famtly
recognizable Venter and ventral side of fore- and hindlimbs, mecluding humerus, fibula,
femur, tibia, tarsus and foot, umformly dark with small rounded hght spots. Six spots
positioned on the throat along the lip, but not fused to form a horseshoe-marking No spots
m the breast area. No fiashmarks.
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Material exammed  MNHN 1973.555 (Marojezy, 600 m, lectotype), MNHN 1973 541 (Marojezy, 300
m, paralectotype), MNHN 1973 5303, MNHN 1973 550-4, MNHN 1973 556, MNHN 1973 559
(Marojezy, 600 m, paralectotypes); ZFMK 59887-8, ZFMK 59902 (Marogezy Camp % leg E. GLaw & O.
Ranmuison [T 1995); MRSN A1822 (Tsararano Chan, Camp 2, leg. F. ANDREONE 10.XI1 1996), MRSN
AI823 14, MRSN AlI824.1-2, MRSN Al825 (Tsararano Cham, Camp 1, leg. F. ANDREONE
XI-XII 1996), MRSN A1829 1-8 (Analabe/Anyan: Camp 2, leg. E. 11.1996), MRSN
A1830 (Analabe/Anjanaharibe, near Camp 2 at about 1200 m, leg, F. ANDREONE IT 1996)

Dustribution.  Known from' [1*] the Marojezy massif (North-Eastern region, 300-700 m
altitude); {2] Hiaraka (laraka) (Masoala peninsula; A. PEYRIRAS, personal communication),
[3) Tsararano (700 m altitude), [4] Anjanaharibe (1200 m altitude). See the discussion n the
section on distribution of M baroni.

Diagnosis (1) Morphology: A medium sized to large, relatively stout Mantella. SVL 27-
28 mm. TTA reaching the forelimb msertion or the tympanum. Terminal disks of fingers and
toes rather largety expanded. Tympanum/eye ratio generally sightly below 3/5. IMT medium-
sized (ratio width/length 2/3 to 4/5). - (2) Dorsal colar and pattern' Relatively variable. Some
specimens sumilar to M, pulchra (see below). Flanks black, with a sharp dorsolateral color
border. Limbs brown, except humerus and proximal femur; these light green to yellowish
green, this color extending as relatively large flank blotches onto the flanks In other
specimens the green color making up the major part of the dorsal surface, meluding dorsum
and flanks (in one specimen the anterior two thirds of the dorsal surface were green) In these
cases, however, a strong dorsolateral color border remains on the head. No sharply delimited
rostral sirtpes and no flashmarks. Inis with ight pigment in its upper part.  (3) Ventral color
and pariern Black with smali, rounded blue spots. On the throat these spots sometimes
arranged scoeircularly along the lip, but only exceptionally fusing to form a closed horseshoe
marking

Mantella bernhardi group
Mantella bernhardi Vences, Glaw, Peynieras, Bohme & Busse, 1994

Mantella bernhards Vences, Glaw, Peyrietas, Bohme & Busse, 1994 Aunie hearing fipe holotype by onginal
dessgnation {VEncrsetal , 1994 391). ZEMK 57164, male SVL .9 Omm  Jipe focafinn “Regenwa dnahe
Tolongoina, Provinz Fianarantsoa™, according o the original description - Other types: none. - Efymo
logy: named after the German zoologist Bernhard MLisr

Manitella bernhrdi GLaw & VENCES, 1994, CARISsing PRIORI, 1995 thig. p. 43, STAnsZew sk, 1996
(puatep 26), 1997u fig ). 19975 g p 21 40-41 60 above and middle. probab.y not f.g p. 37 and
60 below), 19984 (fig ), Vences et al,, 1998

Matertad exermned - ZFMK 57164(S-Mad  E-Betsileo [forest near Tolongotna fide PeyRitRAs], ded M
Vences, 1111994, leg A PrvRIFRAS, holotype), ZEMK $9820-1 (near Tolongoina. leg Peyritras. ded F
Graw [V1995), ZFMK 62697-8 (local.ty unknown, (Sy, ZFMK 62699-707 {localty unknown, TE)
MRSN A1964 (. nexi to Tols kg . F. 20 Vi1 [99%)

Dustribunion Until now, the species 1s only known from the type locality: {1) forest near
Tolongoina This locality 1s corroborated by the observation of F. ANDRIONE (personal
communication) who, however. found only one single specimen 1n the dry season
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Tabe 2 Morphometric measurements of Mantella type specimens, and of a reference specimen of M mulon mpanm (ZFMK 65626). Stat , Status,
HT. ho.otype, PT, paratype, LT. lectotype, PLT, paralectotype, TOT, topotype, M, male, F, female‘ TT, pount that 15 reached by the blotarsal
articulation when mbs are adpressed along the body. 1, forehmb wnsertion; 2, nearly to 3 4, between tympanum and eye;
5, postenor eye margin, 6, cenler of eye. Sce Materuals and methods section for abbreviations of messurements Most specimens could ot be
rehably sexed, generally duc to bad state of preservation Measurements of mner metatarsal tubercle and disk width on third finger were only
taken from few cqually well fixed specimens. Other lacking measurements are due to damage or bad preservation of the respective specimens

=]

Coliccuon number | Sex | Stat ‘SV[ | HW FoTL | FoL [ ToLl

Dw;lFWJImTLlIMTBIMrH

HL | Eye | Tym | “ze' NsSI| rm_| Hal I HL
s
Mantella betsileo

MNHN 1895 278 | [LT [50[ 61 [ 8227 [1a]is[14 13 |no|zv||us{zz|nloﬂ]osz 079 | [

2
s | A 1 1 L | Iwel @il | 1 I -

Manicha atiemst (syn_Manieiua berstico) 5
NMW 20637 | F | LT [ 256 72 [ 92 | 26 | 15 ] 23 [ 13 [.63] 71 [347] 165 1i4] 17 [07 04 08[ 0403 5 z
ZVB1658s | M2 | PLI | 217 | 64 | 94 [ 24 | (7 | 20 [ 11 [146] 64 [336[148] 97 | | | | | | | & g

Mantella viriis o
Zrwk 470 | ¢ [ BT [ 7] 85 [ 114 28 | 20 | 25 | 20 [177] §0 [ @5 [ 188 128 | 17 [o%s [0 15[ 0] [ I 5

Manzelia expectata z
ZFMK 53540 | M | BT [ 234 77 [ 95 | 29 | 15 ] 20 | 15 [ 158 67 [ a8 [ (71 ] 114 11 [078] 043 [ 085 [050]030] 5 o
JPMKS3SAT | T | PT | 320 | 68 | 86 | 24 | 14 | 18 | 14 | 144 63 [ 348 | .00 | 109 15 |073 [ 045075 [ 053] 035 6 =]
ZIMK S3542 M PT | 220 ] 68 26 24 14 .8 14 144 | 61 348 1160 | 109 | 15 6 %i
7K 59095 PT | 249 | 76 | 100 | 26 | 16 | (6 | 16 [155| 74 | 366|170 | 114 | 14 [070 | 060 | 085|038 023 | & z
7EMK 59096 PT [233 [ 81 [ 98 | 28 | 17 | 20 | 15 [152] 70 [ 350 | 166 | LI1| 11 073|058 090 | 063|030 5
Z1MK 59097 PT | 234 75 94 27 16 17 L6 1661 64 338 | 164 | 107 12 6
ZFMK 59098 PT | 236} 72 29 28 16 17 12 154§ 74 | 345 | 166 | 108 14 6

Mantelia laevigata
T™ 10074, HT [225] 69 | 90 | 24 | 12 [ 17 | 16 [149] 68 [332]153] 96 | 18 | 11 [ 04 [ 07 [ 03 [ 03 | 6
M 10085, PT [ 251 ] 73 | 92 |35 [ 12 | 16 |14 [175] 87 [3%2 | 176! 104 18 | 11 | 04 [ 10 | 64 | 04 | 5§

T 10086 Pi 245 78 | 103 | 26 [ 13 [ 22 | 17 [ 163 ] 74 | 363 | 164|105 ] 19 | 12 | 04 | 00 | 64 | 04 | 5
T™ 10087 PT {244 | 68 | 100] 26 [ 13 | 17 | 19 | 160 78 | 368 | 163 [ 100 20 | 08 | 03 | 10 [ 04 | 05 | &

TM 10088 PT | 204 | 62 | 86 | 24 | 11 | 17 | 11 [140] 57 | 316|139 | 89 6
1M 10096 PT [ 174 | s3 [ 78 | 20 {09 [ .5 [ 10 | 11s]| 46 | 264 | 108 | 69 5

Waniella naront

aviioa27o] M [t [ Jwoefas s Jaa i [ e[ [ T [ [ T ] @
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Collection cumber St | SVL [ KW | HL LEyr | Tym | Fﬁ: Ne-St l'erl Hal | Hil |FolL | Fol | ToLt | DwW3 | FW3 | IMTL | MTB | MTH| TT
Phrynomaniis maculans (syn_Mansella barom)
MNHN 1991 7843 LT [270] 75 [109] 25 [ 15 | 20 | 16 [ 177 ] 77 [ 404 [ 186 ] 124 ] 17 [ 069 | 046 ] 063 030] 3
MNHN 1691 2846 PIT | 262 76 | 101 312 15 21 16 169 | 70 [ 394 | 172|110 19 (057|043 1086 444 5
MNEIN 1991 2847 PLT [ 249 [ 81 | 96 | 31 | 13 [ 21 | 16 | 169 75 (384 [ 183 [ 117 16 H
MNHNG807 | F | PIT | 784 80 | 102 ] 29 | 19 | 22 | 18 [ 72| 73 [ 391175 | 112 14 [ 061 | 038|116 051 3
Mantella cowant
BMNII1947274] [ AT |83 75 [101 [ 28 [ 13 [ 19 [ 16 [165] 73 {358 |74 [ 115] 16 | 06 | 65 [ 10 [ 04 [ 04 | 12
BVINK 1947275 | [ PLT | 275 | 75 [ 103 27 | 14 [ 20 [ 16 [ 167 71 {374 | i82 [ i25 | i8 | 07 | 06 | 11 | 04 | 63 ) 12
Mariella raralamerer,
ZFMK 25351 HT 220 68 | 86 | 24 | 14 [ 18 | 14 [ 144] 63 | 98160 100 ] 15 [ 085043083 ]038]038] 6
ZFMR21805 | F | PT [ 268 75 [ 108 26 | 16 | 0 | 15 [162] 68 | 372 [ 167 [ 109 ] 17 3
7IMK 21806 | M | PT_[231] 70 25 | 13 | 18 | 14 [ 138 60 | 334 | 150 | 106 | 14 [088 | 033 058048 025] 6
ZFMK21807 | M | PT [ 214 | 73 | 84 | 24 | 14 | 21 | 13 [ 140 62 | 334 | 164 | 101} 15 §
ZFMK 75352 PT (227 70 [ 87 [ 25 [ 14 | 19 | 13 [ 45 343160 [ 103 [ 15 5
7FMK 75353 TOT [ 240 | 70 | 82 | 24 | 14 | 19 | 13 [157] 65 [ 355 163 103 | 14 B
Maniella magricans
MNHN1973555 [ F | IT [263] 75 [ 104] 28 [ 16 | 19 [ 17 [i7i] 73 [391 ] 188 [ 123] 19 | 10 05 09 ] 05 as ] s
‘Mantella bernhard:
ZIMK57164 | M [ HI [ 190 59 [ &6 | 22 [ 11 | 17 | t2 [ 127] 51 [291 [ 135 86 | 14 [ 050] 033 [ 065 | 053 [023 | 5
Mantella madagascariensis
MNHN 1895 276 | [ LT 7218 68 [ 84 ] 23 [ 13 [ 19 [ 17 | | | [ | I T I | | T
MNIIN 1895277 | TPiT 170 | | 2202 | | | | 3889 [ | | | 1 I |
Mantella lopper (syn Mantella
MNHN 1935416 | [ ¥ [286[ 84 [107] 31 [ .8 ] i9 ] 18 [163] 68 [ 396 ] 187 [ 126] 15 076 [ 60| 130 | 095 [ 085 | 2
Mantella pulchra
BMNH 1947 27 20| HI 247 | 75 103 | 24 14 19 18 158 | 66 [ 349|162 ] 109 18 07 05 L4 86 0.6 4
BMNH 19472727 TOT | 247 [ 69 |96 | 25 | 14 | 18 | 16 {153 | 66 | 346 | 166 | 108 | 15 | 04 | 03 | 13 [ 065] 06 | (2
BMNH 19472 728 TOT [ 266 | 74 | 107 [ 30 [ 15 | 18 [ 16 [152] 60 | 338 165|110 17| 05 | 04 [ 15 [ @7 |03 |12
IFM\mwnm TOT [ 243 | 71 | 92 | 23 | 17 | 20 | 16 [ 45| 55 (327|156 98 | 15 [ 07 [ 05| 13 |05 ] 03] 3
BMNIT 93727 30) TOT | 250 | 74 | 99 | 26 | 15 | (& | 13 [157] 61 | 335 [ 1356 | 103 | 14 [a45 0% [ 16 [ 07 [ 05 [ 12
BMNI1i94727 31 TOT J 219 | 72 EEl 25 14 18 L6 M3 59 1319155100 15 05 04 12 07 06 3
ZMB 50105 TOT | 231| 68 [ 91 | 19 | 13 [ 21 | 13 | 136( 52 | 230 162
7MB 056 TOT [ 245 76 | 00| 27 | 17 | 18 | 13 [151] 67 [ 351|170 [ 117 ] 14 | 063 043 | 128 | 045|043 | 1
MNHN 1991 2843 TOT | 39| 77 04| 28 16 24 17 153 65 13721167 114 15 10551045 | 15 050 3
MNHN 1928106 TOT | 248 | 73 | 101 | 32 | 14 | 19 | 18 | 148 | 63 | 332 | 160 | 104 | 14 3

e

(Z-1) LT SHLXTV
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Coliecuon mumber | Sex | Swt | SVL | HW | HL | Eye | Tym I E]z:' Ne S|| Forl | Hal | HiL | FoTL FojToLl DW3 | w3 rmlm m] ™
Manteila aurannaca
MNHN 1299412 | M? | LT [212] 60 | [T { | [ 55 [324]154]w02] | T | [ B
MNHN 1899413 | F | PLT | 208 | 57 | 19 [12 ] | | |55 [310]42fsa] | 1 i | {
Mantella aurantaca rubra (syn. Mantella auranniacay
ZFMK 68868 F [ LT [246] 78 | 96 | 26 | 16 | 20 | 16 [ 141 | 56 [315]152] 99 | 15 | 66 | 05 | 08 | 06 | 05 | 3
Mantella crocea
ZEME#5007 | T | BT [225] 69 | 94 [ 27 [ 13 | 16 | 14 [ 135 | 56 [307 [ 144 ] 97 | 15 [ 056 040|068 053 [ 040] 3
Z1 MK 45008 PT 193158 80 21 13 12 09 [ 122 51 276 | 129 | 79 14 S
ZFME 50173 PT | 220] 60 | 82 | 20 | 14 3.0 | 54 [311 142 ] 96 | 14 3
ZFMK 50174 PT 170) 54 77 19 1 14 12 110 | 44 [ 258 [ 320 | 77 13 5 =
ZFMK 50175 PT 202 | 62 87 22 13 18 10 | 1.8] 49 [ 294|134 | BB 15 5 %
7FVIK 50176 PT (217 ] 67 [ 83 |22 [ 14 | 16 | 12 | 129 54 [ 397 [ 12| 90 | 14 3 o]
TR 50,77 Pi [ 199 | 57 | 78 | 20 | 11 | 16 | 10 | 135 | 56 | 294 [142 | 85 | 12 5 “
ZEMK 56178 PT | 228 | 62 82 19 12 19 139 | 52 | 314 [ 144 | 90 17 3 9
ZFMK 50179 PT 1207 61 [ 79 [ 21 [ 11 ] 16 | 12 |27 52 [297 [ 138 90 | 13 4 >
ZFMK 50180 [ 204 59 80 22 14 14 11 132755 | 275138 | 89 13 4 Z
ZPMK 50,81 PT | 195 54 | 74 [ 18 | 13 ] 16 0§ [ 51 [0 128 83 | 10 3 &
7TMK 50182 PT [175] 53 [ 71 ] 17 [ 12 110 48 [ 263|123 ] 90 [ 12 5 g
Z¥MK 50183 PT [ 193 | 56 | 75 |22 ] 13 [ 15 | 10 [1i5] 46 [ 270|129 87 | 12 7 £
ZFMK 50184 PT 185 ] 53 72 18 12 16 09 16| 54 | 258 | 130 | 85 15 5 E
ZFMK 50185 PT | 203 10 290 [ 130 88
7TV 50186 PT [ 196] 55 | 85 [ 20 | 12 | 13 | 12 [136] 49 | 284 | 135 90 [ 15
ZEMK 50552 PT [ 209 60 [ 84 | 22 | 13 132 | 55 | 307|148 93 { 5 3
ZFMK 50553 PT | 208 | 60 | 79 | 22 { 13 | 15 | 12 [137 | 64 | 307 | 142 88 | 14 6
ZEMK 50721 PT | 230 | 67 | 81 | 25 | 15 | 19 | 12 | 134 | 58 [ 298|145 63 | 16 3
ZFNIK 50722 PT {224 | 62 [ 78 [ 20 | 11 134 | 56 | 314151 | 98 | 12 1043 | 033|068 | 0380 | 3
ZIMK 50723 PT [ 174 | 51 [ 68 | 18 | 11 [ 12 [ 11 | 96| a0 [240 111 70 | 09 5
ZINK 0724 PT [ 229 | 64 | 95 | 24 | 14 | 17 [ 12 | 145 55 | 309 [ 147 | 97 | 17 | bas [030 [ 055 [04s [ 025 3
7EVK 50725 PT | 204 61 [ 85 {23 | 12 | t4 | 11 [ 133 ] 52 [ 296 138 ] 52 | 16 5
Mantelia milotympanim
7FMK 65026 M7 JZZ$|64|96\27|]7]16‘ 13[4 es xulm7[w]|16|as—|'ox 08 [05 0513
w
S
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Diagnosis (1) Morpholagy* The smallest known Mantelia SVL 19-22 mm, males 19 mm,
females 19-22 mm. TTA reaching the posterior eye margin or the eye center. Terminal disks of
fingers and toes slightly expanded. Tympanum/eye ratio generally 1/2 to 3/5. IMT small (ratio
width/length more than 4/5), - (2) Dorsal color and pattern. Dorsum and head dark grey or
brown. A fine light middorsal line sometimes present. Flanks black Poorly contrasted
dorsolateral color border. No frenal stripe. Humerus yellowish beige, femur bright yellow, this
color extending slightly onto the flanks as small flank blotches. Fibula and hands, as well as
tibia and feet, brown with generally only one distinct dark crossband, respectively, No
flashmarks, but posterodorsal part of femur and knee hollow orange as ventral surface of
hindlimb. Iris with ight pigment in its upper part  (3) Ventral color and pattern: Venter,
throat and forelimbs black with few large whitish blue markings which can be irregularly
vermiculated, but always with very distinct, largely rounded borders. Threat with a distinct
horseshoe marking, often covering most of the throat surface in males, being smaller and
sometimes not continuous in females. Tibia and femur orange. Foot and tarsus are also
orange, but this color is mostly covered by wregular dark pigment.

Mantella madagascariensis group
Mantella madagascariensis (Grandidier, 1872)

Dendrobates madagascariensis Grandidier, 1872 Neme-hearmg 1ype lectotype, by designation of Graw &
VENCES (1994 403), MNHN 1895 276, sex unknown due to bad prescrvation. SVL 2L 8 mm  Tipe focalsty
Forét d’Ambalavatou, entre Mananzarme et Fianarantsoua™ according Lo the onigmal description, given
as “forét d’Ambalavato. entre Mananjary et Fianarantsoa™ by BLOMMERs-SCHLOsSER & BLanc (1991)
Other tpes: paralecioty pe, following lectotype dLsngnauon e( Guaw & Vincss (1994), MNHN 1895 277
- Etymology mamed after its geographic origin, Maday
Maniella madagascariensis WERNLR, 1901, MOCQUAKD 1909. Bout kncitr, 1882, Busse, (981 (part ),
PINTAK, 1990 (parl }, BloMmrRs ScHLGSSER & BLANC, 1991 (part ), GLaw & VENCES, 19924
{part seelocalities), 1994 (part . see localities), HrRRMANN, 1993 (fig ), STANISZEWSKI, 19970 (fig
p 12); Larsen, 1997 (fig ); Vences & Kniee, 1998
Mantella m madagascariensis MEIER, 1986 (fig. 5).
Mantella loppet Roux. 1935 Name-bearmg tvpe holotype as nferred from onginal description (Rot x, 1935
1 see Lommenl bcluw) I\MB 4849 fcmale (numbcr and sex according to FORCART 1946}  Tipe
locality 1 P dry’ . according to the orgmal desctiption  Orher types iwo
paratypes dccnrdme 1o ongmal dc:cnpuon one 1om‘spondmg to MNHN 1935 416, and the second
specimen probably stored 1m the La Rochelle Museum (sce comment below)  Enmologs named after E
LoppE, former director of the La Rochelle Museum
Mantella Iopper FORCART (1946), BUsst, 1981 (syn maddgascarsensis). BLOWMERS-SCHLOMIR &
BLANC, 1991 (syn, madagascariensis),
Mantella "lopyﬂ GLaw & VENCES, 1994, STaNiszEwsKL, 19974 (fig. p. 57).
** Mantetla nasuta sp* [nomen nudum, refernng to the “vanable” color morph] CLARK. 1994 (f.g. p. 10 above
and p. 11 above).
Mantetl sp. [referrmg to the variable” color morph] CLaRK. 1994 (fig p. 11 below). Vinces et al . 1994 {fig
. GLAW & VENCES, 1994 (plates 58-60)
“Mantella mysteriosa” [conditional name, referrang to the “variable” color morph] BARTLETT, 1995 (fig p. 18)
Other chresonyms.
Mantella pulchra: Guist, 1964, 1978 (part ).
Mantella cowani: WOLPERT & MULLER, 1980
Mantella crocea BARTUFTT, 1995 (fig. p. 16 below) freferring to the “varuble™ color morph]

Identity  Dorsal color patterns of this species are sometunes very similar to M baront, and
single specimens can only be tdentified by combmation of several color characters. The
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syntopic occurrence of M. baroni and M madagascariensis as recorded by us m Vohiparara,
however, demonstrates that both must be regarded as separate species. As far as can be
concluded from large seres of exported from Mad in the pet trade, the
pattern is constant at some localities but may be extremely variable elsewhere.

M madagascariensis was considered as “nomen dubium” by several authors based on
the very bad state of preservation of the types and the short and little detailed original
description (GUiBE. 1964; DALY et al., 1996). A detalled examination of the lectotype,
however, revealed one character which 1s stull recogmizable and can be used for a diagnosis. The
specimen’s dorsal and ventral color has nearly completely faded to umform brownish The
hindlimbs are separated from the body The posteroventral part of the femur and the distal
part of the tibia, in the knee hollow area, still show some contrasting pattern with an
extension corresponding exactly to the flashmarks present 1n all specimens of the form here
atinbuted to M madagascarienss (see fig. 11). Ventrally, the lectotype shows hght color
extending onto the distal part of the femur, corresponding to the pattern generally present in
the form here attributed to A madugascariensis but not in the otherwise rather similar M
pulchra (fig. 12).

Comments. (1) The paralectotype of M madugascariensis 1s most probably a subadult, but
it may also be a M bernhard: and thus not conspecific with the lectotype.  (2) Status of two
names coined in recent publications to refer to “variable color morphs™ must be discussed
here. “Mantetla mysteriosa™ was used in quotation marks by BARTLETT (1995), The author
states explicitely (p. 20} that this name onginated from a pet dealer’s hst Diagnosis, type
designation and type locality were not given. The name must thus be seen as documentation
of the usage of a conditional name m the pet trade, and 1s not nomenclaturally available
“Mantella nasuia sp.” was used by CLARK (1994) i the captions of two figures. No unequi-
vocal diagnosis of the specimens figured 1s possible since neither dersal pattern of hindlegs
nor ventral coloration were documented or described. Further diagnosss, type designation
and type locality were not given. No direct reference to the name is to be found in CLARK'S
(1994) text and key. Two common names, Mimic Mantella and Panther Mantella, are used in
the captions of the figures on p. 10-11 to refer to specimens named Mantella nasuta sp. Both
common names were also included 1 CLARK's (1994} species hist as “*Mantella sp. A™ and
“Mantelian sp. 57, The latter two names, on the other hand, are also found in hus key. Thus,
two forms considered as different species are indirectly keyed as M nusuia sp., and there 1s no
direct diagnosts related to this name, which we consider as a nomen nudum. - (3) Mantelia
lopper, according to the original description (Roux, 1935}, was based on “3 Amphuibiens
appartenant au genre Manteflu et qui représentent une espéce nouvelle M le Docteur Et.
Loppé a bien voulu nous autoriser a conserver pour le Musée de Bile le spécimen-type de
espéce, tandis que deux autres exemplaires se trouvent au Musée de La Rochelle ™ Although
not explicitely mentioned. this infers the existence of a holotype in the collection of the Basel
Museum (NMB 4849 according to ForcarT. 1946), and two additional specimens which we
consider as paraty pes (originally both in the La Rochelle Museum: one later exchanged with
the Paris Museum, catalogued as MNHN 1935.416).

Material evamaied  NMB 4849 (Prov Vatomandry, Mouroulambo, coll E Picron 1930; MNHN
1895 276-7 (Ambalavato, lectotype and paralectotype), MNHN 1931 12(Moramanga). MNHN 1931 13

(Moramanga®), MNHN 1935 416 {Vatomandry J Rotx, “don du DR Loppe, Conservateur da Musee
de la Rochelle™, paratype of M loppen. MNHN 1992 4821-2, MNHN 1993 1440. MNHN 1993 1445
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(onigie nconnuc); ZFMK 14184-207 (Niagarakely: leg, H Meier 1972; 14186, 14188, 14196 CS),
ZFMK 14209-13 (Niagarakely: leg H Metrr 1972); ZEMK 14325-30 (Niagarakely, leg. H Meter 1974);
ZFMK 14471-5 (Nuagarakely; leg. H. Meter 1973); ZEMK 22107-12 (Niagarakely, leg. H M 1973);
ZFMK 561534 (pet trade; ded. F, GLaw XI 1993), ZFMK 60132 (locality unknown, ded, F GLaw
IV.1995, ZFMK 62740-1 (locality unknown, CS), ZFMK 62732-6, ZFMK 627389 (locality unknown,
TE), ZFMK 62737 (jocality unknown, TE, pattern very simular to M baront), ZEMK 64138 (Vohiparara.
leg. F. GLAW, D. RAKOTOMALALA & F. RANAIVO1a0NA 11L.1996; TE).

Distribution. - Type locality 15 [1] Ambalavato near Ranomafana. Type locality of the junior
synonym M. loppe: is [2] Marolambo (Vatomandry) ZFMK vouchers were collected at [3]
Niagarakely. At [4*] Vohiparara (ca. 1000 m altitude, near Ranomafana), we found one
specimen syatopic with M. barom. According to A PEYRIERAS (personal communication),
populations of the “variable morph”, here included m M madagascariensis, oceur near [5]
Beparasy. See the discussion in the section on the distribution of M baroni.

Diagnosis. - (1) Morphology: A medum-sized Mantella. Compared with M baroni, general
body shape rather stout. SVL 20-27 mm, recorded lengths of males 21-22 mm, of (emales
24-25 mm. TTA rarely reaching the eye center, sometimes the posterior eye margin, mostly the
tympanum, and sometimes only the forelimb inscrtion Terminal disks of fingers and toes
slightly expanded. Tympanum/eye ratio generally 1/2 to 3/5. IMT large (ratio width/length
less than 3/5} - (2) Dorsal color and pattern' Upper head surface, dorsum and flanks black,
generally without recogmizable dorsolateral color border. Yellowish rostral stripe present.
Femur and humerus yellow to green, this color extending as large flank blotches onto the
flanks and sometimes onto the dorsum. Distinct orange flashmarks present. Tibia, tarsus and
foot orange with or without blackish crossbands and marblings. Iris mostly containing light
pigment in its upper part. Rostral stripe often 1n contact with flank blotch. In specimens of the
“variable morph”, yellow color in varying extension can somefimes be present on the dorsum
All mtermediate states, from a few yellow spots to a reticulated yellow marbling or a dense
yellow speckling, are known A greenish frenal stripe, often interrupted, can be present as
well. Specimens without reliable locality mformation are known which are nearly umformly
yellow dorsally and ventrally, with only a few blackish spots and marblings. In these speci-
mens, the more distinct yellow surface in the flank blotch area 1s remimiscent of the typical
coloration, but it 1s not clear whether they really are conspecific with M madugascarsensis
(3) Veniral color and pattern: Venter, throat and forelimbs black with ight markings {mostly
whitish-blue, sometimes yellow to green), these being generally rather large, rounded, and
situated posteriosly on the venter. Distinct horseshoe marking present, more extended in
males. Femur, tibia (except flashmark area), tarsus and foot often urformly orange, n other
specimens with areas of black and yellow (the latter corresponding to yellow color on the
dorsal surface). Areas of femoral “glands™ often darkly pigmented In some specimens, femur
nearly totally black with blue spots. In “variable™ specimens, typical ventral pattern some-
umes replaced by a dense yellow marbling.

Mantella pulchra Parker, 1925

Manrclia pulthra Parker. 195 Name-bearng 11pe holotype by monotypy. BMNH 194727 %0 (ex
192572 58), female according to ongnal description SVL 247 mm  Type fowatht,” “Antshanaka™
according to original desciption  Orher /1 pes none (se comment below)  Enmedugy denved from
Latin pulcher (beautiful).
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Mantella pulchra. GUBE, 1964, 1978 (part ), GLaw & Vences, 1994; HENKEL & ScrwipT, 1995 (fig
D 56), BARTLETT, 1995 (fig_p. 24 above left), VAN TubL, 1995, CaRissiat PRIORL, 1995 (fig p 43),
STAMISZEWSKT, 1996 (pL. p. 23), 19975 (fig ), 1998a (fig ), DALY et al., 1996: Larsen, 1997: Vences
& Knier, 1998
Other chresonyms.
Mantella madagascariensis Dac et al., 1984; BLoweRs-Scrissen & BLANC, 1991 (part )
Busse, 1981 (part.).
Mnnlella sp. cf. madagascariensis GARRAFFO et al , 1993
Mantella miadagascariensis {colour morph Mantelia “pulchra™). GLaw & VENCES. 1992a
Mantella cowan: pulchra, ANDREONE, 1992, GAVETT: & ANDREONE, 1993 (p. 105).
Mantella cowant. ZISGENEAGEN, 1981, Le BERke, 1993 (nner fig. on p. 21).
Mantella sp.- STANISZEWSKI, 1998a (fig ).

Comments. - (1) According to the BMNH catalogue, there were 22 “paratypes” (old numbers
BMNH 1925 7.2.59-80), one of which (ex BMNH 1925 7.2.80) was cleared and stained and
seemingly not gwen anew number when the types were bered in 1947 Nine additi

ing to this Seven of these were located by us.
MNHN 1928 106 MNHN 1991.2843 (ex MNHN 1928.106.A), ZMA 5809-10 (according to
vaNTuL, 1995), ZMB 50105, ZMB 30576, MZUT An 108 (all from Antsihanaka). Accord-
g to van TuiL (1995), “paratype(s)” were also deposited in the MCZ collection.  (2) The
oniginal description of M pulchra was based on a single specimen (“Type specimen: a female
from Antsthanaka™; PARKER, 1925. 394), and contains no mention of other specimens.
Although the specimens histed above have similar collecting dates as the holotype, they can
therefore not be considered as paratypes. As already stated by GAVETTI & ANDREONE (1993),
they must be regarded as topotypes only.

Material exammned - BMNH 1947 2 7 20-32 (holotype and paratypes; all from Antshanaka, coll. or
purch RosenserG), MNHN 1928 106, MNHN 1991 2843 (“acquis par échange avec le British Mus,
[Nat History] en 1927", paratypes), MNHN 1993 1443 (locality unknown), ZFMK. 52122-3 (locality
unknown; ded D. KArBE 1991); ZFMK 56155 (locality unknown, ded F Graw XI 1995, CS), ZFMK
62258 (An’Ala ber Andasibe, leg F Graw 3 1 1996), ZFMK 62742-4 (locality unknown, CS), ZFMK
62645-59 (locality unknown; TE); ZMB 50105, ZMB 30576 {Ants.hanaka. exchanged with BMNH m
111 1927, paratypes), MRSN A0059 1-4 (An'Ala [syntopic with M baroni) leg F ANDREONE 4.1 1992
[sacrificed 14 XT 1992]). MRSN Ad444,1-3 (locality unknown), TM 9893, TM 9897, and possibly the
Juvemle TM 9901 (Folohy, coll. METHUEN)

Distribution Type locality is [1] Antsihanaka. ANDREONE (1992) and DaLy et al (1996)
collected the species near [2*] An’Ala (near Andasibe; ca 850-1000 m altitude), and A,
Pryrieras (personal communication) in [3] Andekaleka (Roge2). Further localities within the
[4] Mananara reserve (ca 100-200 m alutude) were published by DaLy et al. (1996) Speci-
mens n the TM corroborate the occurrence in [5] Folohy. Exact location of the type locality
Antsthanaka is unknown; most probably, 1t was used m the past for a forested region near
Lake Alaotra (see VIETTE, 1991) BLOMMERS-SCHLOSSER & BLANC (1991, map 4) locate
Antsihanaka, probably erroneously, east of Andasibe.

Diagnosis. - (1) Morphology A med d Mantella General body shape rather stout
SVL 21-25 mm, recorded length of males 22-23 mm. TTA often reaching the posterior eye
margin, sometimes the tympanum or the forehmb nsertion, Terminal disks of fingers and
toes slightly expanded. Tympanum/eye ratio generally less than 3/S IMT very large and
protruding (ratio width/length less than 1/2). - (2) Dorsal color and pattern Dorsum and
flanks dark brown to black On the upper head surface. the dark color of the dorsum
gradually fading mto ight brown Dorsolateral color border present, indistinct m the inguinal
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region, but very distinct i the head and shoulder region. Hand, fibula, foot, tarsus and tibia
Iight brown, with few dark brown crossbands. Humerus and femur yellow to green, in some
spectmens (locality unknown) blue. This color extending as relauvely large flank blotches
onto the flanks. Flank blotches del d by the d al border and not
extending onto the dorsum Bright red flash marks present. Iris with ight pigment i 1ts upper
part.  (3) Ventral color and pattern. Venter, throat, forelimbs and femur dark brown to black
with small, generally regularly rounded whitish-blue spots and a distinct horseshoe marking,
which i males can cover nearly the complete throat. Tibia with a distinct orange marking,
sometimes continued on the knee, distal part of femur and foot. In preservative, this
coloration changes, becoming partly bright red and partly white, with a sharp border between
bothcolorations (see also DALY et al., 1996), A smular but less distinct change 1s also observed
m specimens of M. madagascariensis.

Mantella aurantiaca group
Mantella aurantiaca Mocquard, 1900

Mantella anraniiaca Mocquard 1900u - Namre-bearmg rpe lectotype, by presont designaion MNHN
1899 412, probably a male. SVL 21.2 mm. Iy pe fucafity “une forét entre Beforona et Moramanga™.
according (o the onigmal descraption  Other types paralectotype. followmg present lectotype designation,
MNHN 1899 413. - Etymology: denved from Latin aurantiacus (golden).

Mantella aurantiaca MOCQUARD. 19005, 1909, WERNER. 1901, Metien & Hewrrr, 1913, Guse,
1964, 1978, At 1Y, 1973, Mt DRACK. 1965, 1974, ARNOL LT. 1966, Ma'z, 1975 ifig ), BAC HyANNY
& BLOMM: RS-SCHIGSSFR, 1975, BLOMMERS-SCHLOSSER. 1978, 1979, OOSTVEEN, 1978a-b, MiIFR.
1980 (g p 353 above), 1986, Bussz, 1981, Davy etal . 1984 1996, 1997a, UNFRIED, 1987, van
Tomue, 1988 (hg L) AMMER, 1989, SitcrNTHALER, 1989, PINTAK. 1990, OLIVETTL, 1990 (fig.),
BLOMMERS-SCHLOSSER & BLANC. 1991, PRESTON-MaFHAM 1991 (fig. p. 79}, ANDRFONE, 1992 (p]
[T fig | 2), GLAW & ViNCES, 1992a, 1994 {part ), 1998, ZIMMERMANN, 1992, (996a-b, Zivrnr
HANN & ZIMMERMANN, 1997 (fig 515 16), 1994, LE BERRE. 1993 (tig. p. 21). GakRaTIO<Lal . 199,
HLREMANN, 1993 (fig ). CLARK. 1994 (fig p. 7). Hay el al , 1995, BARTLLTT, 1995 (fig. p. 18 below
left), HENKEL & SCHMIDT. 1995 (fig p. 49) Carwssisi PRIORL, 1995 (part hg. p. 41 above and
be,ow ght), STANISZEWSKL, 1996 (pl p. 23 and 26). 1997%a-b (fig ), 1998 (fig ). 1998h, LaRsEN,
1997; PINTAK ot al., (998, Vinces & KNire , 1998

Mantelfa aurantiaca rubra Stanszewski, 1996 Aamte-bearing i pe lectotype, by present des.gnation, ZFMK
68868. female. SVL 24 6mm i pe focalin” onigim of kectoty pe unknown, taxon is said to occur i “forests
of Anasibe An Ala" according to oginal description  Other 1) pes: an unspecificd number of (probably
lost) paralectotypes. — Ervmwlogy: derived from Latin ruber (red)

Mantefla aurantiaca rubra. STANISZEWSK, 19975 (fig )

Tdentry = Mantella aurantiaca 1s one of the early names in the genus, and its status as a
distinct species has never been questioned

Comments (1) The lectotype specimen of M aurantiaca 1s probably a male, with longitud-
mal, lateral cuts on both sides on the body, and 15 in slightly better state of preservation than
the paralectotype The paralectotype 1s a female in rather poor state of preservation, with a
longitudmal cut through the ventral skin (2) STaniszrwski (1996) coined the name
Mantella awrantiaca rubra for specimens with a red {instead of yellowish-orange) color. His
dragnosis, although very short, gives in words one character (color} and should thus be
recognized as valid according to the Code “The type orange form 15 located mn Pandanies
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Fig 3 Photographs of Mantella species (z-b) M milutympanim, specimen without locahty data
(ZFMK 65626). dorsolateral and ventral view, (e-d) M aurantiaca, specimen without locahity data.
reddish morph (ZFMK 65627), 1997, dorsolateral and ventral view

forests around Andasibe [ . ] and the deep blood orange form [known as A a rubra] i the
forests of Anosibe An'Ala.”" No figure was published together with this description, but
several color photographs were pubhshed tater (STANISZEWSKE 19975, 52-53) by the same
author The assumed type locality Anosibe An'Ala given by StaNisZEwsKI (1996} was
probably based on GLAW & VINCES (1994), but STANISZEWSKI'S captive speamens (including
the lectotype described below) almost certainly were obtained through the pet trade without
locality' consequently, the taxon rubra has currently no type-localty  (3) Regarding the
validity of rubra, it must be stressed that, according to several authors (e.g ZIMMERMANN &
ZIMMLRMANN, 1994, DaLy et al . 1996), reddish aurantiaca morphs occur at several localities,
parapatrically with more orange populations, No evidence supports the status of rubra as
valid subspecies or species, and no genetic differences were found by allozy me electrophoresis
between reddish and orange-colored aurantivca specimens (M. VENCES, personal observa-
tion), we consider rubra as synonym of M, aurantiaca.

Description of the leciony pe of Mantella aurantiaca rubra Szamszen ski, 1996 ZFMK 68868,
adult female with developmg oocytes, supplied by M. STANISZEWSKI in 1998 and said to
belong to the series on which the ongmal description was based Specimen m good state of
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preservation with a longitudinal cut through right flank. For measurements see tab. 2. Body
rather stout; head not broader than bedy; snout rounded in dorsal and lateral view: nostrils
directed laterally, not protuberant, nearer to tip of snout lhan to ever canthus rostralis weak,
straight; loreal region plain; t rather ind, 8 zed, rounded, its diameter
about half of eye diameter, supratympanic fold weakly developed. tongue ovoid, only very
slightly bifid posteriorly; maxillary and vomerine absent, choanae small, rounded. Arms
moderately slender, subarticular tubercles single; outer metacarpal tubercle rounded,
inner metacarpal tubercle elliptical, both very weakly developed; fingers without webbing;
finger length 1<2<4<3, finger 4 only slightly longer than 2; finger 2 only shightly longer than 1;
terminal finger disks nearly not developed. Legs moderately robust; tibjotarsal articulation
reaching tympanum: feet with small, rounded inner and outer metatarsal tubercles, subarticu-
lar tubercles single, rounded, toe disks nearly not developed Foot without webbing Lateral
metatarsalia connected; toe length 1<2<3<5<4, toe 3 distinctly longer than 5. Skin on the
dorsal and ventral surface smooth. Color in life unknown: in prescrvative uniformly orange,
ventrally transhucent orange. Flashmarks visible as yellowish areas. Inis black, pupil whitish
(due to fixation).

Muierial exanmned - BMNH 1953 1 5 40-41 (Madagascar. pres. G W, ALLaN), BMNH 1956.1.1.13 ([6
specimens NIL) Périnet District, L. Mason), MNHN 1899 412-3 (lectotype and paralectotype, forest
between Beforona and Moramanga), MNHN 1953 137 (Pénnet, forét), MNHN 1984 117-23 (coll
RAZARIHELISOA), MNHN 1988 7515-25 (pet trade); MNHN 1993 1435-9 (locality unknown), MNHN
1994 1105 10, ZFMK 22113-22 (Périnet; leg. H M 1973,22113,22115,22119. CS}, ZFMK 56170-83
(locality unknown, ded F Graw X1 1993), ZFMK 62776, ZFMK 62779, ZFMK 62780, ZFMK 62783,
ZFMK 62785 (locality unknown, TE): ZFMK 62774, ZEMK 62777 (locality anknown; TE, live
coloration orange), ZFMK 62775, ZFMK 62778. ZF MK 62781-2, ZFMK 62784 (locality unknown, TE.
Iive coloration reddish), ZFMK 68868 (locality unknown, lectotype of M 4 rubra, ded M Srand:
ZEwWsKI, 1998)

Additional specimens were not exanuned n detail, they are here listed according to the catalogue
entries. MNHN 1976 235-6, MNHN 1976 240-2 (locaiity unknown), MNHN 1976 237 ¢ (forét de
Périnet [239 tadpoles according 10 catalogue]), MNHN 1976 243-9 (forét de Périmet), ZFMK 886(-70
(Pérmnet, leg H Mear [973): ZFMK 9127-35 (Permet. leg. H. MPR 111 1973), ZEMK 13648-9 (Périnet.
leg H MLtk 1972), ZEMK 14700 (Perinet, leg H Mrisw X1 1974), ZFMK 14331 6 (Perinet, leg. H
Meair 11 1974), ZEMK $0170-2 (Andasibe [Permet], leg H Mg 11 1989). ZFMK 51792 (Andasibe
[Perinet], leg. F W Henket etal 198/89). MRSN A0736 1-4{locality unknown, through the pet trade),
MRSN AQ060 1-4 (Pertnet [*). leg. F ANDREONE 24 IV 1990), TM 10047 50, 100535, [0057-59 (Amba-
toharanana, coll P A Methuen [TM 10051, 10052, 10056 cxchanged with MCZ])

Dustrihution - Oceurrence in Andasibe 1s often quoted, but most probably the species does
not occur in the immediate victuty of this village, records referring to single introduced
specnnens. ZiMMiRMANN & HETZ (1992) and ZIMMERMANN & ZIMMERMANN (1994) mapped
M aurantiaca localities 1n the area of the Torotorofotsy swamps NW of Andasibe. They
found several (more or less 1solated) populations, mainly 1n the northern part of the swamp,
one of these consisting mainly of red colored specimens.

Localities are [1*] the Tc y swamps (| also Anta see BLOMMIRS-
SCHLOSSLR, 1979} and two other localities which are based on a personal commumeation of
A. Pryruras umiformly yellow or orange Manteilt specimens are known from near [2]
Beparasy. whereas near [3] Anosibe An'Ala reddish specimens occur MrtauIN & Hiwirt
(1913) reported the species from [4] Ambatodradama (Ambatoharanana according to TM
catalogue), which, according to thetr map, 15 located near Analamazoatra.
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Detailed data on the distribution of the species were also included in the unpublished
report of BEHRA et al. (1995). These authors, beside delimiting the exact distribution area in
the Torotorofotsy area, listed several other localities of uniformly colored Manteiia in the
central part of the Eastern Region. Considering the existence of another uniformly orange
species, M milotympanum (see below), speaific belonging of these populations is uncertam
Uniformly orange specimens were also observed on the Rantsara plateau between Ihosy
and Ivohibe (A. Pryrirras, personal communication). This record, however, possibly
corresponds to M. aff. baroni which occurs on Pic Ivohibe. The locality “Fiherenana valley™
(see GLaw & VENCES, 1994) is here referred to M. milotympanum (see below) The map shown
by UNFRIED (1987), giving the whole of eastern Madagascar as the distnibution area of M.
aurantiaca, must clearly be considered as pure fantasy.

Diagnosis. - (1) Morphology. A generally rather small and stout Manteila SVL generally
19-24 mm, but some females can reach up to 31 mm. TTA reachmng the forelimb insertion m
large females, the eye center in small specimens, but generally the tympanum or posterior eye
margin. Ternunal disks of fingers and toes shghtly expanded. Tympanum/eye ratio between
1/2 and 3/5. IMT medrum sized (ratio width/length sllghlly ]ess than 3/4) (2} Dorsal color
and parttern: Uniformly yell g€, 1 SOme ge, often with a translu-
cent shade. Bright red flashmarks present. Iris ncarly umformly black, only a little hght
pigment n 1ts upper part. —(3) Ventral color and pattern. Uniform, similar to dorsal surface
but generally somewhat lighter, except red flashmark (extended ncarly on the whole ubia).
Some mner organs visible through the shghtly transparent ventral skin.

Mantella crocea Pintak & Bohme, 1990

Mantella crocea Pintak & Bohme 1990 - Aame-bearmg 1,pe holotype by original designation (PINTAK &
me, 1990 59), ZFMK 45007. female, SVL 22 Smm  ipe locality “Andassbe (- Pennet), mutleres
Ostmadagaskar”, according to ongmal description  Orher fipes paratypes, ZEMK 45008, ZF MK
5017386, ZFMK 50552-3. ZFMK 30721-5. and 10 (lost) additional paratypes (see comment below).
Etymology derived from Latin croceus (saflron yellow)
Mantella crocea Pivtak. 1990, BLOMMFRS-SCHLOSSER & BLANC 1991 (p 274), ZiMMrrManw, 1992,
ANDREONE. 1992 (pl IV fig 3-4), GLAW & VENCES, 19920 ZiMMERMANN & ZIMMERMANN, 1992
(fig. 5 23), OTTENSMANN, 1993, GARRAFFO e al . 1993, HLRRMANN, 1993 (fig ), ZimmRaANN &
ZIMMERMANN, 1994; GLAW & VENCES, 1994; BARTLETT, 1995 (fig. p. 16 sbove), HEnkiL &
SCHMIDT. 1995 (g p. S1). ZIMMERMANN, 19960-5, STANISZEW SK1. 1996 (pl p. 18 and 23), DaL ot
al, 1996, STaNssZEwsKI, 1997a-b (fig ). 1998a tfig ) LaRSEN. 1997, PINTak et al . 1998, GLaw &
Vences, 1998
Other chresonyms
Mantetle simdis. STANSZbwsKI, 19974 (fig on p. 13and 17) 19975 (fig pp. 33,49, 501, 1998a (fig )

Comments. (1) Smce the holotype was supphed by the pet trade, the exact location of the
type locality 1s uncertain It seems rather probable. however, that 1t 1s roughly in the central
eastern ramforest region north of Andasibe (formerly Péninet)  (2) In the original descnp
tion (PINTAK & BOHME, 1990), beside the catal d 10 living uncatal
spectmens were designated as paratypes. No specrmens of this captive stock were evenlual])
preserved and catalogued; all these additional paratypes must therefore be considered
as lost

Source . MNHN, Paris



44 ALYTES 17(1-2)

Matersal exammned - ZEMK 45007 (Pérmet area {°] through pet trade, 1986, holotype), ZFMK 45008
(Pérnet area 7], through pet trade, 1986: puratype), ZEMK 50173-86 (Moramanga, leg H Mrier
11.1989; ZFMK 50552-3 (Mora leg. F W. HENKEL, W. SCHMIDT & V. MULLER
V1989 paratypesy; ZFMK 507213 (A feg. B Mairr 1989, paratypes). ZFMK 507245
(Andasibe {Pérmet], paratypes), ZFMK 51480-2 {Andastbé [Périmet), leg O Pronk I1 1990), ZEMK
51738-42 (Pernet, leg H. ZIMMERMANN 1989), ZEMK 52746 (Andasibé? [Perinet], ded F GLaw & M
Vences 1991, CS), ZFMK 62760-1, ZFMK 62763, ZFMK 62766, ZFMK 62769 locality unknown, TE);
ZFMK 62765, 62767 (locality unknown, TE, hve coloration yellow, 62767 CS), ZFMK 62762, ZFMK
62764, ZEMK 62768 (locabity unknown, TE. ive coloration green); MNHN 1993 1448 (locality un-
known); MRSN AG0S8 (Andastbe [2); leg. F ANDREONE 4.0.1992),

Distribution - The type locality (Andasibe) could not be confirmed by recent surveys
(see above). Also the Moramanga locality (ZFMK vouchers) seems rather dubious. The
only reliable information of which we are aware 15 included n Brera et al. (1995). who
confirmed the occurrence of the species in the Bakozetra area north of Andasibe (located
immediately 1o the north of the known distribution area of M. aurantiaca n the Torotoro-
fotsy swamps).

Diagnosis. (1) Morphology: A small Mantelia. Small specimens of slender appearance, large
specimens rather stout. SVL 17-24 mm, females 23-24 mm. TTA mostly reaching the tympa-
num or posterior eye margin, rarely the eye center. Terminal disks of fingersand toes expanded
Mean tympanum/eye ratio nearly 3/5 IMT medium sized (ratio width/length shghtly more
than 2/3)  (2) Dorsal color and pattern. Head, dorsum and posterior part of flanks yellow,
orange or light green, sometimes (mainly in the yellowish specimens) with fine black spots.
Sometimes an indistinct dark rmddorsal lme and traces of a diamond marking. Head laterally,
and untenior flanks generally black (black pattern can be largely reduced 10 some specimens),
with a sharp dorsolateral color border. Light frenal stripe present, often mterrupted in the yel-
lowish specimens. Bright red flashmarks present. Iris with some light pigment in ats upper part.

(3) Ventral color and pattern. Black with a variable number and extension of grey to bluish-
white or yellowish markings, sometimes fusing to form an irregular network . Horseshoe mark-
ing present and mostly distinet, but poorly developed i som Hindlimb ime:
uniformly orange or reddish ventrally. except the red ventral flashmark extension on the tibia.
In other specimens, orange color only present on tibia (except flashmark area); foot, tarsus and
femur being black with grey-whitish markings. Pictures of dorsal and ventral coloration of the
different morphswere givenin GLAW & VENCES (1998).

Mantella milotympanum Staniszewski, 1996

Montells o ot Stamiszewski. 1996 Name-hrarig 1 pe lectotype. by present designation,
n figured on p. 18 of STANIS/HW ST (1996). thas specimen was not preserved and mst therelore be
Lunslducmlslos((SMMV‘ wokl, personal communication)  3pe focalt, the taxon s sad 1o oceur in the
“Fiherenana Valley in centeal cast Madagascar™ according 1o the ongmal description but the locality of
the lectotype 1s unknown  Orher fipics an Lnspecitied number of (probably lost) paralectory pes
Enmalety probab.y derved from class.cal Greek mel s {genttive melanos), black Gairle bemg a derived
spelling which possibly was orignally created by pet dealers) and classical Greek tampanon (Jatin.zed as
fymparman), drum (meaning eardrum), refernng to the black tympann olor
Mantell aurantiica milorvmpaniny: STANISZEWSKL, 1997 (fig.)
Matelia aurantiaca “milotympanus”: STANISZEwsKt 1997b (fg )
Mantella *palotvmpanan™; LARSEN, 1997
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Other chresonyms
Mantella aurantiaca Lt BERRE, 1993 (fig. p. 20), GLaw & VENCES, 1994 (part . “back tympanum”};
Carissia-Priow, 1995 (part.; fig. p. 41 below left).
Mantella cf. aurantaca: GLaw & VENCES, 1994 (pl. 52)
Manteliasp. 3 VENCES & KNieL, 1998.
“Black-cared mantella”: STANISZEWSK, 1998a.
Martella sp., Variante 3 GLaw & VENCES, 1998
Mantella sp., Vanante 4 GLaw & VENCES, 1998

Identity  The name mufot was, to our k , first used in a publication by
STANISZEWSKI (1996) to name a form of M aurantiaca previously referred to as “black
tympanum” variant {GLaw & VENCES, 1994). Staniszewskl (in litteris, 1997) had no
mtention to create a new scientific name, and his paper does not inctude a formal description
nor a type designation. However, 1t describes distinctive features of the form in a way that
must be regarded as a diagnosis:

“I'am 1 no doubt that a mantella currently defined as another subspecics of the golden
mantella should be raised to specific status. The black-eared golden mantella (Mantella
aurantiaca miloty mpanumy is so different in appearance and behaviour that it must ment this,
[. .1 The dorsal colour 1s a slightly drab orange (males brighter than females) while the venter
is a greenish yellow (orange yellow in M aurantiaca). This specics is overall much shramer
than the golden mantella, the eyes are oblong rather than round and the skin 1s much more
granular. Significant raised veins are apparent on the hind limbs, as its name suggests the
eardrum (tympanum} js black as is the nostril region and there 1s a black line apparent from
the eye to the nostrl [...]”. (STANISZEWSKI, 1996: 24).

According to our observations, the presumed slim habitus s not present in all specimens
{especially absent in large females), and the eyes are not of oblong shape (rounded as in other
Muntellay The presumed “semi-nocturnal behaviour™ and “very nervous disposition™ were
not confirmed by us 1n our captive group of this specics. The same regards the observation of
eggs “possessing a yellowish-brown nucleus and measuring only 1 mm in diameter™.

Nevertheless, a diagnosis of this form exists (sce above), and the name was not used in a
conditional way. It must therefore be regarded as nomenclaturally available Since this form
differs from typical M auruntiaca and M. cracea, we here consider 1l as a full species m a
preliminary way (see section Specific status below).

Comment.  The locality information “Fiherenana valley” n the ongmnal description
almost certainly was based on a personal communication of A PCYRITRas as published in
GLAW & VENCES (1994) Tt is not sure that STANISZEWSKI's specimens were collected at this
locality.

Leciotype designairon We here follow the procedure applied by DUBoIs & OHLER (19974-b) to
stabilize old names for which no type material 1s preserved n scientific collections but figures
were published The oniginal description (STANISZEWSKI, 1996 18 includes a color picture
which shows all characters currently known as characterizing the form {black pigment on tym-
panum and around nostril, rather granular skin, dorsal color not of translucent appearance).
We designate this figured specimen as lectotype. This specimen (as all specimens kept by M
Staniszewskl until the description of mudoty mpanuin) was not preserved, and 1s therefore not
available for comparative purposes (STANISZEWSKL, i Iitteris 1997) A neotype designation 1s
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postponed until specimens with rehiable collecting data become available In the following, we
describe one reference specimen from the ZFMK collection for comparative purposes.

Description of reference specimen. — Adult male specimen, ZFMK 65626, SVL 22.5 mm.
Specimen in excellent state of preservation, with longitudinal cuts along both flanks.
For mcasurements see tab. 2 Body slender; head not broader than body; snout slightly
ponted 1n dorsal, truncated 1n lateral view, nostrils directed laterally, not protuberant,
nearer to tip of snout than to eye; canthus rostrahs weak, slightly concave, loreal region
even; tympanum rather indistinct, medium sized, rounded, its diameter about half
of eye diameter, supratympamc fold moderately developed, tongue longish, only very
slightly bifid posteriorly; maxillary and vomerine absent; choanae small, rounded. Arms
slender; subarticular tubercles single; outer metacarpal tubercle rounded, inner metacarpal
tubercle efliptical, both very weakly developed; fingers without webbing; finger length
1<2<4<3, finger 4 only very slightly longer than 2, finger 2 only slightly longer than 1;
terminal finger disks nearly not developed Legs moderately robust; tibiotarsal articula-
tion reaches tympanum, feet with small, rounded inner and outer metatarsal tubercles;
subarticular tubercles single, rounded; toe disks faintly developed. Foot without webbing.
Lateral metatarsalia connected; toe length 1<2<3<5<4, toe 3 distinctly longer than S. Skin
on the upper surface smooth, shghtly granular on the flanks; ventral surface smooth,
except for granular thigh patches (“femoral glands™) extending from the anus ca. 5 mm
distally (max. width 3.0 mm) Color in Iife dorsally, and on flanks and upper surface of fore~
and hindlimbs deep orange, except for small black areas around the nostril and covering
the tympanum. bright red flashmarks. Ventral side orange except for the dirty blackish
“femoral gland™ region After one year 1n presenvative, the orange color has changed to olive
greenish. The flashmark areas are yellowish. The ventral side 1s dirty olive except for
the hindlimbs which are yellowish. The “femoral gland™ region 1s dark brown with small
whitish spots.

Material exanuned - ZFMK 62770 (locality unknown; CS), ZFMK 62771 (locality unknown, TE}),
ZFMK 62772, 65626, 68868 (locality unknown; 62772 TE, live coloration red-orange), ZFMK 62773
(lacality unknown, TFE, lve coloration yellow-orange), MNHN 1992 4823 (locality unknown,
identification based on remains of dark pigments on tympanum and around nostril).

Dustribution According to A PEYRIERAS (personal communication n GrLaw & VINCES,
1994) thus species occurs m the Fiherenana valley, located about 50 km N Andasibe (not the
Fiherenana valley in the South-Western region, near Toliara).

Duagnosis - (1) Morphology: Generally, a rather small and stout Manzelia, although single
females can become relatively large. SVL generally 19-23 mm (females exceptionally up to
30 mm, personal observation, specimen not preserved) TTA reaching the tympanum or
posterior eye margin Terminal disks of fingers and toes shghtly expanded Mean
tympanum/eye ratio shghtly larger than 1/2. IMT rather large (ratio width/length less than
3/5)  (2) Dorsul color and parrern; Uniformly yellow-orange or red-orange, without translu-
cent shade, and with a black spot covering the tympanum and a httle black pigment around
the nostril, Bright red flashmarks present Iris nearly umformly black, only a httle light
pigment in s upper part. (3} Ventral color and pattern. Umform, sumlar to dorsal surfuce
but generally somewhat highter Area of “femoral glands™ ofien speckled with blackish. Tibia
bright red.
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F.g 4 - Ventral and dorsal views of name-bearng types of Mantelia species. (a) M bersileo lectotype,
MNHN 1895.278), {b) M hersilen (lectotype of M artems.. NMW 20837): () M expectata
(holotype, ZEMK. 535401, {d) M vridis (holotype, ZFMK 47900). (¢) M fuesigata (holoty pe. TM
10074}, (D M madagascarienws (holotype of M lopper, NMB 4849). (g) M madagascarienss
(lectotype, MNHN 1895.276). Not to scale
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g h

Ventral and dorsal views of name-bearing types of Mantefia species. (a) M migricans (lectotype,
MNHN 1973 555), (b) M haraldmerer: (holotype, ZFMK 253513, (c) M baront (holotype. BMNH
19472719), (d) M conami (lestotype. BMNH 1947274y, (¢) M pulc/ira {holotype. BMNH
1947 2 7 20 ()} M crocea (holotype. ZFMK 45007). (g} M bernhard: (holotype. ZEMK 57164). (h)
M aurantiaca (lectotype, MNHN 1899.412) Not to scale

Fig §
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(1994. fig, 319)

MNHN 1973496 MNHN 1973 494 MNHN 1973489 MNHN 1973 487 MNHN 1973 481

ZFMK 17604 ZFMX 17605

Manteia sp. 1
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ZFMK 53541 ZFMK 53540 ZFMK 59096 Hootype
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ZFMK 47900 ZFMK 48046 ZFMK 48047 GLAW & VENGES
(1994 fig 318)

Fig. 6 — Variation of ventral pattern in species of the Maniella betsileo group.
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LiLLy

ZFMK 52751 ZFMK 59913 GLAW & VENCES  GLAW & VENCES ZFMK 52750

1994 fig. 322, (1994. fig 323
Mantelia nigricans ¢ o ) ¢ < )

MNHN 1973555 MNHN 19735651  ZFMK 59902 ZFMK 59887 ZFMK 59888

Mantella harafdme

-~ “r =i
MNHN 1973 511 ZFMK 21807 ZFMK 21805 MNHN 1973 505 MNHN 1973 510
Mantel(a a baroni

Teey

‘<s

MNHN 1991 1602 MNHN 1972 771 MNAN 1972768 MNHN 1972778 MNHN 1991 1804

Fig 7 Variahon of ventral pattern in Maniella keevigara and some species of the M conani group
Dragonally hatched areas represent hght coloration which 15 dilferent from the normal blush or
greyish (sxceptionally greenish yellow) spots and markings on the black venter A further differen-
uation of the light color was not undertahen, part.y because .n many preserved specimens the color
1slargely faded The diagonally hatched areas thus comprise orange yellowish and hight brown areas
as well as the lashmark areas of some species which 1 life are vivid red
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Mantelia baroni

g

MNHN 1933247 MNHN 19911805 MNHN 1936.41 MNKN 1972775 ZFMK 28870

| Manteila cowani | | Manteta crocea |
(¥ ; \ E
MNHN 1973 528 MNHN 8584 MNHN 1973529 ZFMK 52746 ZFMK 62764 ZFMK 62761
| Manteita puichra| | Mantsiia bernhard |
ﬁ : ﬁﬁd e
Guaw & VERCES Gmw &VEnCES oy
zrme22s8  zPMks2122 Gl G954 g a0y ZTMKO2102 ZFMK 62705

| Mantelia madagascariensis |

*@?*@“@f €

~ - My i

- . ,'/

2ZFMK 56154 ZFMK 14327 ZFMK 14326 ZFMK 56153 Guaw & VENCES
(1994, fig 331)

Fig 8. Variation of ventral patiern .n some species of the Manteliat cowant group. and 1 specics of the
M madagascaricnn group, M. bernhard. group and M aurantiaca group. See also legend of fig 7
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Fig 9 Distibution maps of Musniella species s dntingwshed in the present paper Posinoning of
local.ties in the maps is only appros.mate and mainly based on BLOMMERS-SCHLOSSR & BLANG
as9ny
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KEY TO THE CURRENTLY KNOWN SPECIES OF Mantella

The following key should allow identification of all currently known Mantelia species by
their hive coloration, Examination of both dorsal and ventral patterns 1s necessary for a
reliable identification Where useful, we also give morphol 1 or
characters as additional identification aids. A rehable identil of preserved i 18
not always possible, especially in formalin fixed individuals with faded pattern contrast, and
in hybrid or rare intermediately colored specimens.

1. Ventral surface of hindlimbs partly or completely orange, yetlow and/orred.. ..... 2
Ventral surface of hindlimbs black with blue, whitish-blue or greyish markings, without
orange or red elements.. ... P

2. Dorsal coloration umformly green, yellow, orange or reddish, with only rudimentary,
dispersed black elements . .. . ... o e - 3
Dorsally with distinct black or dark brown elements, often covering the largest past of
dorsum and/or flanks ............... e e e e 6

3 Ventral surface generally black with hght markings, at least with some distinct black
patterns....... .4
Ventral surface umformly yellow or orange. .5

4. Flank blotch area more densely covered by green/yellow than remaining flanks; flashmarks
present....... e M. madugascariensis, vartable morph
Flank blotch area not more densely covered by green/yellow than rematning flanks;
horseshoe marking and fAashmarks present........................ viveress M.ocrocea
Flank blotch area more or less densely covered by green/yellow than remaining flanks;
horseshoe marking and flashmarks absent .. M. aff. buront (Andringuitra)

5. Black pigment absent, skin often with a transtucent shade. . . ... . .. M. auransaca
Black pigment present on tympanum and around nostril: skin without translucent
shade . M. midotympanum

6. Frenal stripe present N
Frenal stripe absent P e e P 8

7. Flank blotches present, often integrated in an uregular network pattern of greenfyellow
ANABIACK . .v it i M. madugascariensis, variable morph
Flank blotches absent. flanks anterorly bluck. posteriorly of same color as
dorsum . . . oo . . M crocea

8 Horseshoe marking present; chirportrlicalls.........oooi .9
Horseshoe marking absent; single click calls .. . B 11

9 Smull species (adult SVL 18-22 mmy). IMT small, flank blotches very small. flanks thus

nearly untformly black: dorsum grey, with xhd\'p but hittle distinet dorsolateral color
BOIAET ..ttt e M. bernhardt
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Larger species (adult SVL 20-27 mm); IMT large: flanks black with large yellow, greemsh
or blue flank blotches............ooii 10
10. Dorsum, and especially dorsal head surface, brown, with a distinct dorsolateral
color border to the black flanks, femur ventrally generally without red/orange

L) O M. puichra
Dorsum and head surface black (sometimes with green/yeltow); femur ventrally generally
with red/orange patterns. ... M. madagascariensts
11. Dorsolateral color border present; flank blotches small, beige; hindlimbs dorsally
brown ... «.o M. haraldmeier:
Dorsolateral color border absent; flank blotches medium-sized, generally red; hindlimbs
dorsally black withred ... . . .. ... M cowani
Dorsolateral color border absent; flank blotches large and yellow or greenish; tibia, tarsus
and foot dorsally orange with black ... . .. ... M baroni and M. aff. barom:
12. Frenal stripe and horseshoe marking absent 13

Frenal stripe present; horseshoe marking generally present..... M. bem[eo group, 14
13 Throat generally umformly black, without or with very few light markings; flank blotches
absent; fingers and toes with largely expanded terminal disks; double click calls, partly
arboreal habits. M. laevigata
Throat black with light markings; flank blotches present, fingers and toes with moder-
ately expanded terminal disks; single click calls, terrestrial habits ... . M nigricans

=

. Flanks anteriorly black, posteriorly greenish, no dark crossband on tibia... M vuwrudis
Flanks anteriorly black, posteriorly browrsh-red .
Flanks generally uniformly black or dark brown.

15. Dorsum brownish; dark crossband on tibia present. . M. betsileo
Dorsum yellowish, hmbs blue to grey, dark crossband on tibia abscnl M. expectata
Dorsum yellowish; hmbs brown .. M. manery

DiscussIoN

RELIABILITY OF PUBLISHED DATA AND TREATMENT OF ““PHANTOM NAMES'

During our survey of literature for the present paper, we became aware of many errors,
especially regarding locality data Furthermore, we noted that during the last years, hobbyists
mcreasingly published unreliuble or fantasy data on distribution, behaviour, variation and
reproduction of Mantella species. With this statement, we do not want to downgrade

bl of amateur herpetol to Mantellu ki ge in general Several important
contributions were published e g. by Zivmt RMaNN (1992, 19964-5), Mrier (1975, 1980, 1986)
and STANISZEWSKI {19985}, among others. However, distributional data such as those of
UNERIED (1987), data on reproduction such as those of Lt BrRRE (1993, M {uevigura tadpoles
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Table 3. - Phantom names of Mantella forms, their identity and current status. Additionally, the
following phantom names {with clear mention of their conditional status) were listed by
STANISZEWSKI (1998a): Mantella spezer, Mantella crocea calxis, Mantella verromque,
Mantella tulai, Mantella mangabe.

Name History of name Taxonomic status Nomenclatural status
Mantetla “mystertosa” not used any more M madagascariensis, condihional name
ARTLETT, 1995 “variable morph” (not available)
Mantella nasuta sp notused any more | M_madagascariensis, omen nudum
CLARK, 1994 “ariable morph” (not available)
name used 1n several
Mantella aurentiaca rubra ather hobbyet synonym of Manteila svarlable name
Staniszewski, 1996 aurantiaca

publications

Mantella aurantiaca | name used in several antelln
milotymparnum other hobbyist rininsnt available name
Stamiszewski, 1996 publications bmp
“Mantella marojezyi™ ""‘(‘:h‘:sr'fo‘;‘;:m Manella manery, conditional name
t availabl
STANISZEWSKI, 1996 publications described heremn (not available)
Mansella “marojezy” “”’:fh‘:f‘:;;‘bs;:f“' Mantetla manery, conditional name
not avatlablc
LARSEN, 1997 heatons descrbed herein (not avatlabie)

Mantella “negristaia” | pame not yet used agam | Maniella mgricans cond.tional name
LARSEN, 1997 (not available)

developing within two weeks), habitat data such as those of STaNiszewsk! in his 1997
booklet (eg Mantelia crocea and M. cowani occurring in lowland forests), and lists of
assumed new species as given 1n CLARK (1994), lack of any rehiable data basis and must largely
be seen as inventions of the authors or their informants. Especially the work of Andrew
Crark {1994) must be read with extreme caution m this respect So, the information of a
single specimen collected at high altitude on the Marojezy mountains which belongs to a new
species and possibly new genus, quoted by CLARK {1994 12)as personal communication of R.
NUSSBAUM, 15 false, i fact, no such species was collected, and no such information provided
to A, CLARK (NussBauM, in litteris 1997) The major problem 1s that new scientific names are
constantly comned in these papers. New Muniella names used without proper desenption and
type designation for the taxon are here referred to as “phantom™ names.

As discussed 1n the correspondimg sections and summarized n tab. 3, most phantom
names used until now are nomenclaturally not available since they must regarded as nomma
nuda due to the lack of a diagnosis, or as conditional names due to the use of quotation
marks, Unfortunately, this does not apply to two of the names comed by STANISZEWSK]
(1996), M aurantiaca rubra and M miloty mpamun, which are stabilized by lectotype designa-
tions 1 the present paper.

Source . MNHN, Paris



56 ALYTES 17 (1-2)

As a conclusion, editors of hobbyist journals should not permit their authors usage of
new scientific names to name undescribed or undetermined morphs unless the names are
accompanied by a formal deseription and type specimens are deposited 1n a publicly available
scientific collection. Instead of phantom names, authors should be advised to refer to
unknown morphs with numbers, letters or localities m quotation marks (e g. Mantellasp. A.,
Mantella sp. 1, Mantella sp. “Marojezy™).

According to the official information available in December 1998 on the ICZN webpage
(www.iczn.org), the fourth edition of the Code will include the following requirements for new
specific names proposed after 1999 to become available (slightly shortened in the following):
(1) the new name must be explicitely indicated as being new (preferably by a term such as “sp.
nov "); (2) the description will have to mclude the explcit fixation for it of a name-bearing
type (a holotype or a syntype series); (3) when the name-bearing type of a species-group taxon
proposed after 1999 conststs of a preserved specimen or specimens, the proposal will be
required to include a naming the collecti ) in which the bearing type is to
be found.

Based on our experiences with Mantella phantom names, we strongly support these new
requirements (as compared to the third Cede edition currently i force) to vald species
descriptions, which will at least avoid “accidental” taxa descriptions in hobbyist journals and
pet dealer lists in the near future.

SPECIFIC STATUS

It must be stressed that the taxonomuc status of several of the species as defined n the
present paper is not yet totally clanified This concerns M manery, for which basic data on
morphology and variation are lacking, the species of the M aurantiaca group which appear to
be very similar genetically (VENCES et al., 19996}, and M pulcira which may be a subspecies
of M mudagascariensis. 11 also concerns M, aff. barom:, R. NUSSBAUM (personal communi-
cation) collected specimens referable to this form at a localty south of Andrmgitra,
confirming that 1t occupies a range between those of M. baront and M. haraldmererr The
specific status of these and the remammg taxa of the M. cowam group (all apparently
distributed allopatrically) must still be confirmed. Specimens with intermediate color patterns
are known which possibly are hybrids of M barom and M conanmi (personal observation), and
others which may represent intermediates between M baront and M nigricans (specimens
from Zahamena and Folohy; see section on M. baroni).

Generally, more detasled data of the species” distribution, vanability and genetic differ-
entiation in contact (hybrid?) zones are necessary Some available data, however. alrcady
indicate a substantial amount of differentiation between the 1axa mentioned above, so that
attnbution of specific status to them seems currently the most consistent hypothesis. Our
proposal to consider all these forms as distinct species 1s based (1) on several brological
indications, and (2) on practical reasons.

{1) Arguments for the specific distinctness between M hawraldncerr M cowanr and M
barom are (a) the chromosomal differences between M baronrand M haraldmeiori (PINTAK et
al . 1998). (b) the morphological differentiation of M couuni {personal observation). and (¢)
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arelevant genetic differentiation between M baroniand M cowani (VENces et al., 1999b) The
specfic status of the closely related, probably allopatric forms M. madagascariensis and M
pulchra s currently only corroborated by color differences and by a certain genetic differen-
tiation detected by allozyme electrophoresis (VENCES et al., 19995), but 1t cannot be excluded
that M pulchrais i fact a northern subspecies of M madagascariensis. The very low genetic
differentiation between all three species of the M. aurantiaca group (VENCES et al , 19996;
determined by allozyme electrophoresis) as well as the rather large color vanability of M
erocea would support their status as color morphs of one single species. However, (a) the
status of ¢rocea as separate species was carrob. d by ch ] diffe o auran-
tiaca (PINTAK et al., 1998}, (b) relevant chromosomal differences were also found between M
aurantraca and M pulotympanum (G ODIERNA, personal communication), and (c} hybridi-
zations n captivity between M awranniuca and M. mudotympanum resulted i less vital
offspring than simultaneously reared young of M. aurantiaca (personal observation).

(2) Manrella species are attractive animals which are often kept in captivity and traded in
rather large numbers (Brira, 1993; GorzULA, 1996). To get an overview of the extent of
trade and possibly necessary protection efforts and trade restrictions, it is often useful to have
scientific names which can easily and relably be assigned to forms with a certain, character-
1stic coloration. For example, M. aurantiaca as presently defined has been in the center of
conservation efforts and discussions on trade restrictions (e g. ZIMMERMANN, 1996a), and the
inclusion of M croceaand M miloty mpanwm as junior synonyms (respectively their posterior
resurrection, since detailed future studies will possibly corroborate therr specific disinctness)
wo.ld cause confusion in conservation organizations and admunistrations, as for example m
CITES authoritics. These practical considerations are an additional support for our decision
to assign species status to all currently distinguishable Manvella forms.

COLOR VARIABILITY

Our results allow for a first ttme to draw defini on intrapopuk i color
variability in Mantella species. Earlier analyses {e g. GuiBe, 1964: fig. 2.6) are confusing n this
respect since they mixed several populations, belongig to different species, to demonstrate a
presumed large vartability in single taxa. In the following, we first summarize the current
knowledge about intrapopulational color variability, and subsequently the known variability
among different populations of the same species. Fmally, we discuss deviating color morphs
without reliably known localities.

Color and pattern variabdity within populations

(1} According to our data, dorsal and ventral coloration 1s rather umform within
populattons of M baront, M bersileo. and also in the one population of M cwrantiuca which
we observed i the area of the Torotorofotsy swamps.  {2) A slight varability 1s known n Af
laevigata (Nosy Mangabe population). mainly regarding the posterior extension of the
yellow-greemsh dorsal color (Graw & Vinets, 19926). In M haraldineten, the extension of
fiank blotches can vary between mdwviduals ifig. 100 (3) An important variabiity 1s
observed i the dorsal pattern {extension of yellowish/green color) of M mgricuns (Marojezy
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MNHN 1973.507

oS

o . &

MNHN 1973 505 MNHN 1973.511

Fig. 10, Size vanation of flank blotches in Mantella haraldmerer: from the Chaines Anosyennes. The
color border s not n the figured specimens and 1s thercfore not
included 1n the drawings.

population; see fig. 1g-h). In M sp. 1 from Ankarana, the extension of the fiery red flank color
Is very variable (VENCES et al, 1996) Even more extreme variability 1s found in the dorsal
pattern of M. aff. baroni as it 15 corroborated by MNHN vouchers which rcliably were
collected at the same locality  (4) Too httle is known for reliable statements on mtrapopu-
lational variation of the remaining species

Color and pattern variability among popwlations

(1) According to the existing data, differences are rather low between populations of M
baron: (see also DaLy et al., 1996 and ANDREONE, 1993). except for the deviating specimens
from the localities Folohy and Zahamena al the probable northern distribution edge. Sim-
larly, no differences are known between M laevigata populations.  (2) Shght differences are
known i M. betsileo, the Kirmdy population differs from the east coast and Sambirano
populations by reddish brown crossbands on the hindlegs, and a lighter leg color (VENCES et
al., 1996}. - (3) Too few data are available on most other species; a high variabiity among
populations may be found 1n the M awraniiaca group when more extensive fieldwork 1s
carried out on these species, The same is true for M madagascariensis (see below), m which the
observed high vanabilty may also be due to intrapopulational vanation

Color und pattern sariahility m specumens without reliable locality mformation

(1) In some cases. deviating colorations have been observed tn single specimens. One M
luevigata specimen from the pet trade had brown nstead of black fegs (Graw et al., 1998).
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l

M madagascariensis lectotype
MNHN 1895.276

‘l
£

M madagascanensis
ZFMK 62741 (left)
ZFMK 62740 {nght)

M haraldmeier
MNHN 1973 508

M. madagascanensis
MNHN 1935.416 (paratype foppei)

L

M aff. barons
MNHN 1991.1804

M cowam
MNHN 1973 528

. [1 Pattern on posterodorsal femur and knee hollow 1n the lectoty pe of Mantelly madagas. arwensis

and 1 several Muntella species which occur 1n the Eastern. Central and South-Eastern Regions ol
Madagascar The pattern of the lectotype clearly corresponds best to that of the paratype of M
lfuppe: (1o be considered as junior synonym of M madugascar«nsis) and to other specimens here
considered as M mukigascdrrenss The dotted hine on the femur of the ZFMK specimens marks the
(sharp) color border between yellow (above) and orange (below) whict 1s only vistble n Lfe or shortly
after preservation Regarding dorsolateral color border of M haralimerer, see caption of fig. 10
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i Sy

M. madagascanens:s lectotype M madagascanensis
MNHN 1895 276 MNHN 1935.416

M baroni
MNHN 1991.1805

v v )y
AN
M cowan M haraidmeiert
MNHN 1973 528 MNHN 1873 508

g
e
M bernhardi
ZFMK 57164 {ho otype)

Fig 12 Ventral pattern on femur and tbta in the lectoty pe of Mantella madagascariensss and w several
Mantelia spec.es which occur  the Eastern Central and South-Eastern Regions of Madagascar
The pattern of the lectotype clearly corresponds best 1o that of the paratype of M Jopect
(MNHN 1935 4.6). but not to 3 bermhards which has 4 ventrally wiform.y hieht femur

Source . MNHN, Paris



VENCES, GLAW & BOHME 61

(2) Specimens with intermediate coloration {possibly in some cascs due to hybridization) are
known between M baroni and M cowani (personal observation), and between M migricans
and M. baroni (specimens from Folohy and Zahamena). Also, M crocea specimensare known
which have a nearly umform (greenish or yellowish) dorsal color, with only remains of a dark
veniral pattern, and thus appear very similar to M, milotympanum (GLAW & VENCES, 1998).

(3) Daty et al. (1996) were right n stating that information based on specimens from the pet
trade should be seen with caution, but large series of specimens seen 1n the cages of the same
dealer at the same time (personal observation) allow, in our apmion, the conclusion of
important variability {(dorsally and ventrally) in M. madagascariensis. Whether this variability
is between different uniform populations, or within single vanable populations, cannot be
decided at the current state.

Causes of variation

As n dendrobatids (MyERrs & DaLy, 1983), the evolutionary mechanisms causing the
observed intrapopulational variation (contrasting with the uniformity in other populations)in
some species are not yet understood. Considering the presence of skin alkaloids m Mantella
(DaLyetal , 1996), their coloration can be seen as largely aposematic. Itis thus possibly subject
to strong predatory selective pressures, and phenomena of Miillerian mumicry, which scem to
be exceptional among anurans (DUELLMAN & TRUEB, 1985), may also be mvolved

SynTOPY

According to the data presented herein, the following reliable cases of syntopic occur-
rence of different Mantella species are known (the possible syntopic occurrence of
M expectata, M. betstleoand M sp. 1 near Morondava needs confirmation): (1) M baroni! M
prilchra (An’Ala; ANDREONE, 1993, Daty et al., 1996; personal observation), (2) M baroni/ M
madagascariensis {Vohiparara, personal observation, Niagarakely, based on ZFMK
vouchers); (3) M mgricans/M. laevigata (Marojezy, Camp 3, personal observation);
(@) M laevigatal M manery (Marojezy, Camp 1; personal observation), (5) M laevigatalM
betsileo (Mananara, DALY et al., 1996); (6} M betsileolM puichira (Mananara, Davy et al.,
1996)

1t 15 remarkable that these few cases all refer to species of different species groups
occurring syntopically. On the other hand. in several groups the species appear to be
allopatrically distributed, This is most distinet in the M conam group (see fig. 9). Also the two
taxa of the M naduguscariensis group seem to be distributed n an allopatne north-south
pattern, whereas the species of the M awrantiwea group are probably distributed para-
patrically in swamp forest and ram forest areas n the east Only 1n the M. bersileo group are
the areas of different forms (M betsieo, M sp. 1, M expectars) known to overlap, It1s not
known whether in these overlap areas the distribution patterns are at least locally of close
syntopy or always of parapatry.
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Table 4. — Reglonal endemism n Mantella species.

Region Number of species | Number of endemic species Endemism
South-West 2-3 0 0%
West 23 0 0%
South-East 1 1 100 %
East 10 8 80%
Center 1 1 100 %
North-East 4 2 50 %
Northern Center 1 0 0%
North 2 1 50 %
Sambirano (N.-W.) 1 0 0%

BioGEOGRAPHY

The almost complete re-examnation of the historical voucher specimens and review of
recent field data 1n the present paper enabled us to present updated distribution maps. The
resulting distribution patterns of many species, especially those of the M cowam group, are
very different from those presented by Busst (1981) and BLOMMERS-SCHLOSSER & BLane
(1991).

All Mantella species are excl ly distributed on Mad and its adjacent 1slets
(Nosy Be, Nosy Komba, Nosy Boraha, Nosy Mangabe), Records of Maniella species on La
Reéunion sland (THoMINOT, 1889: GUIBE, 1964) or the Seychelles (STANISZEWSK], 1997h) are
not corroborated by reliable voucher specimens, and must be considered as wrong

Most Mantella species inhabit areas of tropical rainforest but at least three species (M
expectata, M bersileo, M sp. 1) are known from arid reglons in western Madagascar
Although there are no rehable altitude data for most localities, 1t can be stated that they are
mosily m-between sea level and ca 1000 m alutude. Only M cowanris known to occur at much
higher altitudes (Ambatodradama: 2000 m).

According to ANGEL (1942), as modified by BRyGoo (1971), GLaw & VENCES (1994) and
RAXWORTHY & NUssBaUM (1995), d was her aphically divided into the
Eastern Domam and the Western Domain, each consisting of various regions. The Western
Domain contains the Western and South-Western Reglons, the Eastern Domain contamns the
South-Eastern, Eastern, Southern Central. Central, North-Eastern, Northern Central,
Northern and Sambirano (North-Western) Regions. Here we follow the delumitation of
regions in the map 3 of GLaw & VENCEs (1994).
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In contrast to other terrestrial vertebrate groups as the dwarf chameleons of the genus
Brookesia (sce RAXWORTHY & NUSSBAUM, 1995), the northern biogeographic regions (North-
West, North, Northern Center, North-East) do not appear to be a diversity center for
Mantella (as compared to the Eastern Region, see tab. 4). All six species groups defined herein
have representatives 1n the Eastern Region, whereas only three (34 laevigata group, M.
betsileo group, M cowani group) have representatives in one of the northern regions. The
Eastern Region harbours at least 10 Mantella species, whereas only between one and four
species are known from each of the northern regions (six species altogether). None of the
species groups 1s endemic to the northern regions, whereas three species groups are endemic to
the East. Three species (M. viridis, M. manery, M mgricans) are endemic to the northern
regions, whereas eight species are endemic to the East.

However, these counts may draw a biased picture since many species of the East show in
fact a very low genetic differentiation (VENCES et al., 1999b), and some species complexes may
better be seen as single units for biogeographic comparisons. Counting the M auraniaca
group and the M. madagascariensis group as single unuts, and seeing M. aff. baronr as closely
related to M baroni, reduces the importance of the Eastern Reglon as center of diversity and,
especially, endemusm of Maniselia. Tt also is interesting that the northern regions are mamly
inhabited by species which are considered as relatively basal within the genus (PINTAK et al.,
1998; VENCES et al., 1999a-b). M. laevigata and the M betsileo group. Also M mgricans, due
to the lack of reddish ventral hindleg color, can be seen as the most basal representative of the
M. cowani group.

CONSERVATION

Among the anurans of Madagascar, and beside the tomato frogs (Dyscophus antongilt
and D, gumnett), Mantella s certainly the group most attractive to the pet trade According to
BEHRA (1993), a total of 10597 Mantetia specimens were legally exported from Madagascar in
the first half of 1990 Muntella species have been subject of discussions on trade restrictions
and CITES inclusion. During several years, Mantellu aurantiaca was the only species mclnded
in the CITES regulation (appendix 2) due to its assumed restricted distribution and vulnera-
bility. In 1997, inclusion of several other species (M haraldmerer, M bernhardi, M cowant
and M virudis) was discussed Also, Muntella have been used as key species for the justification
of expansien or implementation of natural reserves (€ g. ZIMMERMANN, 1996).

The basis of all these discussions were the published distributional data and species

as well as some blished reports. For statements on vuinerability by excessive
collecting or habitat destruction, and identification of conservation priorities, a comparative
assessment of the status of all Manieffa species s necessary In the following we analyze five
different factors which may influence the status of Mantella species,

(1) Geogruphicai distribution of the species — We estimated the extent of the distribution
area and the density by which 1t 15 populated by a certan species by the total number of
localities known and the largest distance in kilometers between two locality records attributed
to the species. Species can be classified as follows (a)common species witha large distribution
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area (2 10 localities, and > 400 km distance between the most distant localities): M. betsileo,
M. barom, (b) more localized species with a large distribution area (< 5 localities, > 400 km
distance): M sp. 1, (c) relauvely common species with a moderate distribution arca
(> 5 localities, 100-400 km distance): M laevigata, M madagascariensis, M cowani, (d) more
localized species with a moderate distribution area (< 5 localiies, 100-400 km distance): M.
expectata, M pulchra, (¢) species with a small distribution area (2 3 localities, 50-100 km
distance): M nigricans, M haraldmeieri, M. aurantiaca; (f} localized species which are only
known from one or two localities (distance < 50 km) M. manery, M. viridis, M, bernhardi, M.
crocea, M. milotympanum.

(2) Number of nature reserves and protected areas m which a species is known to occur - At
present, this 1s known to apply to the following species and localities' M betsileo, Tsarata-
nana, Mananara, Masoala, Lokobe, Manongarivo, Tsingy de Bemaraha, M. sp. ], Ankarana;
M expectata, Isalo; M manery, Marojezy; M. laevigara, Mananara, Nosy Mangabe,

Anjanaharibe-Sud, Marojezy, M. barons, Anal ra, Mantady, R probably
Zahamena; M aff baroni, Ivohibe: M. mgmans An]anahanbe -Sud, Marojezy, probably
Masoala, M haralds i, possibly Andohah M. iensis, R M.

pulchra, Mananara, M. aurantiaca, not yet known from any protected arca (would occur
within the limits of Analamazoatra 1f this reserve was expanded as suggested by ZIMMER-
MANN, 19965},

(3} Restriction of the species to primary (forest) habitat - Field data are lacking or
insufficient for most Mantella voucher specimens examined in the present study, However,
some authors give reliable habitat data of Mantella species, which are here combined with our
personal observations. Species which are until now only found n primary rainforest are
Mantella laeviguta {localiies Nosy Mangabe, Marojezy. personal observation, Anjanaharibe,
T : personal of F. ANDREONE), M baromt (several localities;
ANDRIONE, 1993, DALY et al., 1996, personal observation), M. haraldmerer: (pristine and
degraded primary forest near Nahampoana, personal observation), M nigricans (Marojezy,
Tsararano, Anjanaharibe, personal communication of F ANDRFONE and personal observa-
tion), M marnery (personal observation), M madagascariensis (Ranomafana; personal obser-
vation), M. pulchra (several localities, ANDREONE, 1993, DaLY et al., 1996, personal observa-
tion}, M aurantiaca (swamp forest near Andasibe; personal observation, ZiMMerRMANN et al |,
1990), M crocea (swamp forest; Davy etal , 1996), and M hernhard: (a single specimen found
in degraded primary forest rests near rice fields; personal communication of F ANDREONE)
Species known from more arnd forest are M viridrs (personal observation at Montagne des
Frangais, see also DALY et al., 1996), M expectata (Isalo, DALY et al , 1996} and M sp 1
(Ankarana: personal communication of J. KOHLLR) Only M bersileo 1s known to occur
regularly outside primary habutats (personal observation on Nosy Be, Nosy Komba, Nosy
Borzaha and near Maroantsetra). For the remaming species, no rehable field observations are
available to us, however, 1t is to be expected that M. mudory mpanuni s restricted, as M
aurantwca, to swamp forests.

14) Extent of trade of the species  Although trade statistics do exist, a comparison of
numbers of traded specimens between species i1s not possible due to taxononue confusion in
the past In many cases, 1t 1s not possible to state which species actually was traded under a
certain name. Therefore we prefer to summarize our subjective impressions made between
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Table 5. ~ Conservation status and trade of Mantelia species. For each species we give- the number
of known localities, the maximum distance between the most distant known localities
{% 20 km) measured on a 1:2,000,000 map (Carte routiére, Foiben Taosarmtamn’l Madagast~
kara [Institut National de Géodésie et Cartograplie, Madagascar]) as very rough estimate of
the distribution area; the number of nature reserves 1n which the species is known to occur; its
known restriction to primary forest habitat (+ restricted to primary forest; - not restricted to
primary forest); the frequency in which we have seen 1t m trade (only our subjective
impressions between 1990-1997" - not exported 1n relevant numbers, + exported, ++ often
exported); and the potential attractiveness for bobbyists and the pet trade (+ not very
attractive, + + attractive, +++ very attractive} Statusis coded as follows: OK, not threatened,
CT, commercially threatened (potential danger of overcollecting exists at least Jocally); R,
rare; K, msufficiently known, I, indetermmate; V, vulnerable. Research needs are coded as
follows 1, distribution; 2, taxonomc status and validity; 3, variauon, 4, habitat

Number of | Maxumum | Number | Restcuon Research
Mantella species localities |localuy distance| ©f | to primary | Traded | Atractveness | Status | oeds
reserves | forest
M betsileo 17(18) 840 (1220) km 6 - N + OK -
Msp. 1 5 1260 km T [5) B B K 2.3 |
M vindss 2 <20km 0 ) +r + R T
M expectata 3 340 km 1 ) + e+ R 1,4
M manery 1 0 km 1 - + K [1,2.34
M laevigata 5 360 km 4 + e CT -
M gricans 4 80km 3 - - - | 2
M haraidmereri 6 50 km 17 + - + R 2
M haront 16(18) 420 km 34 - e s T N
# aff. barom [ Okm 1 ? - T K 1234
M cowani 5 160 km 0 7 4 s R [1.2.3,4
M bernhardi 1 O km o +7 - + v 1,4
M puichra 5 320 km 1 + + -+ T 2,3
M madagascariens.s 5 260 km 1 + ++ 4= CT 3,4
M crocea 1? 0 km 0 + - ¥ 1 1,234
M aurantiaca 4 60 km 0 + ++ Raad v 1,3
M mlotympanum 1 0l 0 B . B i 1234

1990 and 1997. In these years, we monitored several times the exmbitions of specralized pet
dealers in Germany as well as in Madagascar, and thus got some ndications on extent of trade
of certain species which are summarized 1n tab 5 Our mmpressions are relatively well n
accordance with the data of GorzuLa (1996}, who reported the incidence of Mantellu species
among a sample of 69 European hobbyists M auraniiaca, 15.9 %, M. madaguscariensis
(probably partly referring to M baroni) and M crocea, 14 5 %.each, M cowani {possibly also
largely referring 1o M baroni or M madaguscarienss), 1.6 . M pulchra 4.4%: M virids,
294 M betsideo and M haraldmewert, 1.5 0 Also the list of Brura (1993) of Mantellu
exported 1 1990 from Madagascar does not contradict our obscrvations M. aurantraca,
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30.5 Yo; M. viridis, 14 % M betsifeo, 3 %o; M cowarn (probably largely referring to M baroni),
29 %, undetermined species, 23 %.

(5) Potentiul subjective attraciiveness to hobbyists, estimated by amount of colorful
pattern and interest of breeding biology (in M. laevigata).

To summarize these data, we iried to assign status categories to Mantella species, We
followed categories used in the European CITES regulations {ANONYMOUS, 1996), except the
category CT (“commercially threatened™) which we used in a modified way as specified below,
and the abbreviation OK which we used for non-threatened species.

(1) OK (not threatened, ~ Not threatened at present 18 M. bersileo, which has a low
attractiveness, a very large distribution area, and also occurs outside primary forest

(2) K (msufficiently known,. M. manery and M aff, baron: are expected to belong to
one of the categores below (probably R), but basic information 1s lacking. M sp. 1 does not
seem to be threatened at the moment due to its low attractiveness and apparcntly large
distribution area; this species, however, may be more locally restricted than M betsideo, and
more dependent on a threatencd habitat type (dry forest). Also i this case, more data are
needed

(3) CT { commercially threatened). — This category is here used for species which may be
locally and potentially affected by overcollecting due to their high attractiveness, but which
are not yet threatened mn therr whole distribution area. In this category, we nclude M
laevigata, M migricans, M. barons, M pulchra and M. madagascariensis

(4) R (rare; - Species with restricted distribution areas which are not yet vulnerable or
endangered, but are at risk In this category, we include M viridis, M. expectata and M
cowani.

(5) V tvulnerable;  Species likely to become soon endangered by extinction if causal
factors continue operating, At present, we only include M aurantiaca and M bernhardin this
category

(6)  (mndeterminate;  Species known to be endangered, vulnerable or rare, but for
which there i1s not enough information to say which of the categories is appropriate. We
melude M. crocea and M. milotympanum in this category

We do not yet assign any known Mantella species to the “endangered” category (species
facing a very high risk of extinction 1n the wild in the near future), but some species might
move to this category within the next ten years.

Constdering the lack of basic knowledge on distribution, vanation, and taxonomic
status of many Muntella species, and the vulnerability of several of them {see tab. 5), we
propose the following research priorities*

(1) Clartficauion of taxonomy and distribution of the species of the M aurantiaca group,
by detailed mapping of color morph occurrence and genetic studies along hybrid zones.
Single voucher spectmens from each recorded locahty should be deposited 1 publicly
available scientific collections,

(2) Habitat descriptions and mapping of M expectara M covan and M bernfurds
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(3) Clarification of the taxonomic status of M. aff baroni and of M baroni from the
Zzhamena area.

(4) Studies on variability in the M madugascariensis group (status of M pulchra, idenuty
of the “variable morph(s)” of M. madagascariensis).

(5) Formal description and naming of M. sp. 1.

(6) C ive studies on the hat and ecology of all Mantella species.
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